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ABSTRACT 

Data were compiled to describe the sorption behavior of selected elements 
on bentonite and associated smectites. The elements evaluated included: 
americium (Am), arsenic (As), cesium (Cs), copper (Cu), iodine (I), manganese 
(Mn), mercury (Hg), neptunium (Np), lead (Pb), plutonium (Pu), strontium (Sr), 
technetium (Tc), thorium (Th), thallium (Tl), and uranium (U). Two-hundred and 
twenty-three (223) geochemistry papers were reviewed, and 2,432 distribution 
ratio (non-equilibrium I(d) values were compiled, representing the sorption 
behavior of each requested element, except thallium. 

Statistical analyses of the overall dataset (at all pHs) indicate that U(IV), 
Am(III), Tc(IV), and Pu(IV) have median distribution ratios >lo00 mVg 
indicating strong adsorption on bentonites. Pb, U(VI), Cs, Th, Cu, and Pu(VI) 
have median distribution ratios >lo0 and ~1000 ,  suggesting that they are 
moderately sorbed. The remaining elements have median distribution ratios 
~100,  suggesting that they are relatively poorly sorbed on bentonite. The least 
sorbed constituents include: Tc(VII), I(I), I(V), As(III), As(V), Hg(II), and 
N P W .  

Conclusions similar to the above were also reached when statistics were 
focused on a subset of the sorption data of greatest interest to Idaho National 
Engineering and Environmental Laboratory, that is sorption experiments 
conducted under oxidizing conditions in the near-neutral pH range 7.0 to 8.5. 
However, not only U(IV), Tc(IV), Am@), and Pu(IV), but also Cu(II) and 
Pb(II) have median distribution ratios >lo00 d g ,  indicating strong adsorption 
on bentonites under these restricted conditions. Strontium, Cs(I), Th(IV), and 
Pu(V1) have median distribution ratios >lo0 and c1000 mVg suggesting that they 
are moderately sorbed. The least sorbed (most mobile) constituents under 
oxidizing, near-neutral pH conditions, include: Tc(VII), I(I), As(V), Mn(II), 
As(III), Hg(II), Np(V), and U(V1). Iodate probably behaves similarly to iodide 
under oxidizing, near-neutral pH conditions, although no data were available to 
evaluate iodate. 

Probability plots and histograms indicate that the compiled sorption data 
are often (but not always) well described by lognormal distributions, and 
nonparametric descriptive statistics were computed. The median sorption values 
presented in Table 2 (pH range 7.0 to 8.5) are recommended for the INEEL 
CERCLA Disposal Facility performance modeling efforts. 



Compilation of Sorption Coefficients for Selected 
Elements on Bentonite and Smectite Clays to Support 

the Design of an INEEL CERCLA Disposal Facility 
Attenuation Barrier Waste Area Group 3, 

Operable Unit 3-13 

1. INTRODUCTION AND OBJECTIVES 

This adsorption data compilation effort was performed by Grant Environmental, Inc. (Grant), a 
SCENTECH Company, at the request of Bechtel BWXT Idaho, LLC (BBWI) to assist them in 
establishing performance modeling parameters for the compacted clay liner and attenuation barrier 
components for the INEEL CERCLA Disposal Facility (ICDF) mixed waste landfill. The objectives of 
this task were to perform a review of scientific literature for data describing the sorption behavior of 
selected actinides and other elements on bentonite and other smectites. The elements evaluated included: 
americium (Am), arsenic (As), cesium (Cs), copper (Cu), iodine (I), manganese (Mn), mercury (Hg), 
neptunium (Np), lead (Pb), plutonium (Pu), strontium (Sr), technetium (Tc), thorium (Th), thallium (TI), 
and uranium (U). In preparing this compilation, the relevant literature was reviewed and the sorption data 
presented in these papers were compiled and statistically analyzed to determine the median distribution 
ratio for each element considered. 
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scope of the present investigation and data from these significantly modified or altered materials were not 
included in this compilation. 

A spreadsheet database was prepared in Microsoft Excel 97 to record and track the potentially 
relevant citations identified by our literature search, and to record which of the documents were located, 
copied and reviewed. Another spreadsheet was constructed to organize the sorption data, including the 
experimental conditions, extracted from the reviewed papers. The compiled sorption data are included in 
Appendix A. The literature cited is included in Appendix B. 

3.2 Discussion of the Sorption Data 

Data were compiled to describe the sorption behavior of selected elements on bentonite and 
associated smectites. The elements evaluated included: americium (Am), arsenic (As), cesium (Cs), 
copper (Cu), iodine (I), manganede (Mn), mercury (Hg), neptunium (Np), lead (Pb), plutonium (Pu), 
strontium (Sr), technetium (Tc), thorium (Th), thallium (Tl), and uranium (U). Two-hundred and twenty- 
three geochemistry papers were examined, and 2,432 distribution ratio (nonequilibrium &) values were 
compiled, representing the sorption behavior of each specified element, except thallium. Statistical 
analysis of the Appendix A data indicate that U(IV), Tc(IV) and Pu(IV) have median distribution ratios 
>lo00 d g ,  indicating strong adsorption on bentonites. Pb, U(VI), Cs, Th, Cu, and Pu(VI) have median 
distribution ratios >lo0 and c1000 suggesting that they are moderately sorbed. The remaining elements 
have median distribution ratios c100 suggesting that they are relatively poorly sorbed on bentonite. The 
least sorbed (most mobile) constituents include: Tc(VII), I(I), I(V), As(III), As(V), and Np(V). 

Grouping & data by c100, or >lo00 d g  follows Meijer’s (1992) approach which, based on 
preliminary transport calculations, suggested that a minimum & of 100 d g  should provide an adequate 
sorption barrier for radionuclides in the proposed waste repository at Yucca Mountain, Nevada. 

The sorption experiments reviewed for this compilation were run under a wide range of 
experimental conditions, temperatures, redox conditions, pH, ionic strength, types and concentrations of 
competing ions, and ratio of sorbent mass to solution volume. Our review indicates that many of the 
sorption experiments were not chemically reversible, Le., forward (adsorption) experiments usually 
provided different results than the reverse (desorption) experiments. Some experimenters did not check 
for reversibility, or simply assumed that their coefficients were empirical and were probably irreversible. 
However, as discussed earlier, this & data is believed to be suitable for selecting sorption v?lues for 
contaminant transport modeling. In fact, the data trends and conclusions of many of these papers are 
worth summarizing, but are beyond the current scope of this task. Only a brief overview of the data is 
presented in this report. 

The distribution ratio experiments in the reviewed literature were performed using bentonites of 
varied mineralogical compositions, quarried from many parts of the world. These bentonites were often 
pretreated in various ways prior to their use in the sorption experiments. For example, bentonite samples 
were often crushed and sieved, and the clay-sized fraction was used in sorption experiments. Some of the 
bentonites were pretreated with chemicals to remove iron and manganese oxyhydroxides or organic 
matter. Some bentonites were physically compacted prior to use, or alternatively, they may have been 
flocculated and suspended in aqueous solution. 

In addition to variations in mineralogical composition, natural bentonites also contain variable 
quantities and kinds of sorbed metal ions, usually sodium (Na’), potassium (K’), calcium (Ca”), or 
magnesium (Mg-). The authors of the reviewed papers often modified the native ion content of these 
bentonites by pretreating them with a strong salt solution to “saturate” or fill the sorption sites with a 
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chosen metal ion, usually Na’ or Ca”. This approach provided a measure of their sorption capacity for the 
particular the element being tested. 

The 2,432 & values compiled from the literature review are listed along with the associated 
experimental conditions in Appendix A of this report. These data records are sorted alphabetically by 
sorbate (sorbing element), then by data source, and finally by sorbent. 

As mentioned earlier, the sorption data presented in Appendix A were determined under a wide 
variety of experimental conditions. These conditions and differences in chemical behavior between 
elements resulted in a wide range of& values, from negative and zero values up to nearly 813,000 d g .  

In order to summarize the results of this extensive compilation, descriptive statistics were 
computed to estimate minimum, median, average, and maximum values as well as standard deviations. 
These statistics are presented in Table 1, and were computed using all & data in Appendix A, after 
replacing a small number of negative Rd values, “< 0,” with 0, and replacing “< x” with x and “> x” with 
X. 

It should be pointed out that about 30 negative & values were reported in the reviewed documents 
and tabulated in Appendix A. 

The negative & values usually resulted from small analytical errors in the concentration terms of 
the commonly used R,, equation, R,, = [V(C, - C)] / (MC), where M is sorbent mass in grams and V is 
solution volume in milliliters (Vandergraaf and Ticknor, 1994). The negative & values usually occurred 
for constituents that did not sorb very well. For poorly sorbing analytes, the final concentration “C” is 
very close to the initial concentration “C;’, therefore & becomes negative whenever analytical 
uncertainties yield a C value slightly larger in absolute magnitude than C,. For naturally occurring 
sorbates it is also possible, although unlikely, that sorbate initially present in the sorbent and undetected 
prior to the sorption experiment, might desorb or leach into solution and elevate “C” over “C;’. 

Later it will be shown that most of the Rd data in Appendix A do not appear to be drawn from 
symmetrical distributions such as the commonly used normal distribution. When a distribution is 
asymmetrical (skewed), the mean and median no longer coincide (Snedecor and Cochran, 1967). It is 
also well known that averages (means) are influenced by a few very large observations (outliers), while 
the median value is not influenced. A dramatic example of these effects is the element Tc for which 96 & 
values have an average Rd of 448 d g ,  but a median Rd of only 1 d g .  Although no formal outlier 
testing was conducted, the & compilation appears to contain a number of outliers for many of the 
elements. For these reasons, the data rows in Table 1 were sorted in ascending order by the median & of 
each element. The result is that the most mobile elements (with the least sorption on bentonite) are listed 
at the top of the left-hand column of Tablel. Grant suggests that the median values are reasonably 
conservative and should be used in the performance modeling. 

Using all Rd data in Appendix A and a median Rd of 100 as a cutoff (Meijer 1992), Table 1 shows 
that the least sorptive (most mobile) elements on bentonite are: Tc(VII), 1(1 or V), As(1II or V), Mn(II), 
Hg(II), Np(V) and Sr(II). The most strongly sorbed constituents on bentonite are: U(IV), Am(III), 
Tc(IV), and Pu(IV). The sorption data for several of the elements, Tc(IV and VII), U(IV and VI), and 
Pu(lV and VI), indicate that redox state plays an important role in their sorption. Based on the compiled 
data, Tc(VII) is much more mobile than Tc(IV). Similarly, U(IV and VI) and Pu(IV and VI) show similar 
redox influences in their sorption behavior. 

Because Tc, U and Pu sorption is strongly influenced by redox conditions, and these elements are 
more strongly sorbed in their lower’valence states, it might be possible to improve the performance of a 

\ 

3-3 



Table 1. Statistics for Distribution Ratios ( d g )  for Bentonites and Smectites. 

Element Sample 
(Oxidation Data Sample Standard 

State) Included Size Minimum Median Average Maximum Deviation 

iodide 

iodate 

all Tc 

outlier 
dropped 

all Mn 

all As 

p112 

all Hg 

all Np 

all Sr 

all Pb 

all U 

all Cs 

all Th 

all Cu 

all Pu 

all Am 

U(N)  

58 

94 

1 

96 

20 

16 

17 

50 

30 

199 

283 

321 

229 

186 

37 1 

385 

561 

56 

27 

4 

79 

14 

131 

8 

64 

8 

0.0 

0.0 

1 .o 
0.0 

1.6 

2.6 

2.6 

1.6 

3.5 

0.0 

0.2 

0.2 

0.0 

8.5 

0.9 

0.9 

0.4 

0.2 

3.2 

250.0 

63.0 

400.0 

11 

590.0 

11 

150000 

0.0 

0.5 

1 .o 
1 .o 
7.4 

7.7 

7.9 

8.4 

9.5 

28.4 

46.5 

52.8 

88.4 

180.8 

199.5 

200.0 

299.1 

316.0 

321.0 

345.0 

2122 

2800 

4584 

4870 

7076 

175000 

20.4 

136.4 

1 .o 
448.3 

12.4 

8.6 

927.5 

11.3 

10.6 

33 1.5 

134.8 

148.0 

418.8 

14150 

9088 

15489 

1602 

9882 

1395 

597.5 

5950 

8490 

3434 1 

5174 

50607 

323750 

240.0 

4260 

1 .o 
10000 

83.2 

22.9 

15630 

83.2 

28.2 

13684 

6409 

6409 

4360 

370000 

8 1283 1 

812831 

29600 

400000 

10000 

1450 

61000 

40000 

6 16600 

10000 

6 16600 

670000 

57.9 

549.0 

1950 

17.8 

5.2 

3789 

12.1 

6.2 

1355.3 

512.4 

49 1.9 

69 1.3 

41741 

69195 

87039 

3701 

53826 

2339 

575.3 

10107 

12148 

97580 

4874 

133230 

227027 

I 

Note that all data originally labeled ">value" or "<value" were set equal to their value before computing statistics. 

Each negative value was replaced by a 0 before computing statistics. 
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Table 2. Statistics for Distribution Ratios (ml/g) at pH 7 to pH 8.5 for Bentonites and Smectites. 
Element 10th Percentile 25th Percentile Sample 10th 25th 

(Oxidation Data Sample - (Non- (Non- Table 1 Standard Percentile Percentile 
State) Included Size Minimum Parametric) Parametric) Median Median Average Maximum Deviation (Normal) (Normal) 

all Tc 

iodide 

all As 

all Mn 

all Hg 

all Np 

all u 
all Sr 

all cs 
all Th 

all Pu 
all Am 

all c u  

all Pb 

U(1V) 

36 
52 
41 

7 
1 1  

4 

4 

50 

99 
112 
124 
128 

105 
132 
26 
,2 

39 
63 

6 
2 

30 
4 

6 
A 

0.0 

0.0 
0.0 

4.0 
4.0 

6.5 

6.1 
0.1 

9.7 
9.7 
2.5 
2.5 
0.0 
1.6 
40.0 
440 

63.0 
200 

860 
2739 
305 

9100 
7640 

15oooO 

0.0 

0.0 
0.0 

3.2 
4.1 

3.2 

3.1 
0.45 

18.8 
17.1 
4.5 
4.7 
2.3 
16.0 
59.1 
396 

158 
328 

602 
822 

625 
4550 
5348 
75000 

0.0 

0.0 

-0.1 

4.7 
5.2 

6.5 

6.4 
28.6 

31.3 
31.0 
10.4 
10.6 
30.4 
41.3 
297 
504 

794 
1288 

1 I90 
2055 

1620 

9275 
25610 
I52500 

0.25 
0.55 
I .o 
5.4 
6.8 

9.8 
10.1 

43.4 

49.0 

49.0 
89.5 
96.7 
222 
250 
630 
945 
1589 
2813 

3550 
6370 
7569 

9900 
64750 
165000 

Note that all data orieinallv labeled ">value" or "<value" were set eaual to their value before computing statistics 

0.00 

1 .o 
0.5 

9.5 
8.4 

7.9 
7.4 
28.4 

46.5 
52.8 
200 
200 

88.4 
299 
316 
345 

2122 
4584 

2800 
32 1 
7076 

4870 
181 

175000 

26.3 
767 
2.8 
7.2 
8.8 

9.6 
11.8 

151 

59. I 
61.2 
20722 
2523 1 

254 
2659 
4207 
945 

6040 
17386 

11543 
6370 
1589 I 
9725 
96290 

165OOO 

240 
10000 
14 

14.1 
20.8 
12 

20.8 
1013 

173 
200 

812831 
812831 
1240 

29600 
63 100 

1450 

61000 
183500 

40000 
10000 

183500 

10000 
251000 

180000 

71.4 
2614 
3.8 

3.6 
5.2 

2.9 

6.7 

213 
38.2 
42.7 
118800 
1 I9616 

258 
5835 

12215 
714 

12154 
37426 

I5673 
5134 

33836 
427 
9 I876 
12910 

-65.0 
-2578.9 
-2. I 
2.5 
2.2 

5.9 

3.2 

IO. I 
6.5 

- 131341.4 
- 127877.3 
-75.9 
-48 10.0 

- 1  1428.6 
30.9 

-9517.1 

-8518.5 
-201.8 

9178.2 
-2 13 10.7 
148475.3 

-21.8 
-997.5 
0.2 
4.7 

5.3 

7.7 
7.2 

33.3 
32.4 

-5 9467.7 
-55509.9 

79.9 
- 1279.8 
-4038.3 
462.9 

-2164.0 

963.8 
2904.3 

9436.6 
34274.0 

156285.8 
" I  . -  

Each negative value was replaced by a 0 before computing statistics. 
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agent such as iron filings; or to preserve the engineering properties of the clay, the reducing agent might 
be emplaced as a separate reactive layer. However, the vadose zone of the ICDF landfill is expected to be 
aerobic so any reducing agent added as an amendment or as a layer would have a finite lifetime before it 
became fully oxidized. Also, such an amendment would probably not work for all elements of concern. 
For example, reduction of As(V) to As(III) does not appear to greatly improve As sorption on bentonite. 

According to Silva and Nitsche (1993, americium in mildly oxidizing ground water is expected to 
be Am(III), whether an aqueous species or colloidal form. In most cases in the papers reviewed for this 
compilation, Am(III) was the oxidation state used by most of the researchers. However, when a paper did 
not specify the americium oxidation state, then the data was compiled in Appendix A simply as “Am”. 
Regardless of our knowledge of its oxidation state, most of the compiled Am data indicate strong sorption 
on bentonites, with a Table 1 median R,, of 4,584 d g  for “all Am”, and of 7,076 d g  for Am(m). Our 
review did not identify any Am sorption data for other possible oxidation states such as Am(V). 

Mercury is found in nature in either the 0, I, or 11 oxidation states, and Hg(II) is the most likely 
state in moderately oxidizing natural waters (Kaplan and Iversen 1999; Hahne and Kroontje 1973). The 
present compilation found sorption data only for Hg(II). However, because of the oxidizing conditions 
present in the shallow subsurface at the ICDF, Hg(II) is believed to be of greater relevance than the other 

. oxidation states of mercury. 

Numerous studies of the sorption of Sr and Cs suggest that they tend to adsorb on bentonites 
through an ion exchange mechanism that may be reversible. Thus, if the landfill leachate contains high 
concentrations of common ions such as Ca*, Mg*, Na’, and K+, these ions will compete for sorption 
sites on the smectites and decrease the sorptive capacity of the clay towards Sr and Cs. 

At normal ground water pH values, almost all dissolved manganese is Mn(II), and little work has 
been done on identifying its sorption capacity on bentonite. In the limited number of papers we reviewed 
concerning manganese sorption, it appears that Mn(II) is poorly sorbed on bentonite, having a maximum 
Rd of only 22.9 mYg (Table 1). However, numerous papers in the geochemical literature indicate that 
aqueous Mn(II) [like Fe(II)] is readily oxidized and precipitates as relatively insoluble oxides and 
oxyhydroxides which are themselves very good sorbents of many common metallic contaminants (Jenne 
1968; Rai and Zachara 1984). Therefore, it may actually be desirable to have low concentrations of 
Mn(II) and Fe(II) in the landfill leachates, or the previously suggested native Fe as an amendment. 
Presumably, this Mn and Fe would slowly oxidize and be precipitated as a halo deposit in the surrounding 
host alluvium, where these oxides might further retard the migration of some contaminants of concern. 

U, Th, Am, Cs, and Pb showed particularly wide sorption ranges (Figure 1). It may be useful to 
further evaluate the literature from which these & values were compiled to determine the conditions 
under which their adsorption was maximized on bentonites and smectites. Similarly, an understanding of 
the conditions under which the constituents were poorly sorbed by bentonites should also be attempted in 
order to avoid those conditions and make the ICDF liner more effective. 

Figure 2 plots the U(V1) & data as a function of the final “equilibrium” pH of each & 
determination experiment. Although a number of other parameters were varied during these experiments, 
it appears that the sorption of U(V1) on bentonites is strongly influenced by pH and has a sorption 
maximum near pH 6.  

Neptunium sorption also appears to be influenced by pH (Figure 3). Figure 3 indicars that a 
neptunium sorption minimum is observed between pH 4 and pH 7. Arsenic (Figure 4) and iodide 
(Figure 5) sorption do not appear to show any relationship to pH. Figure 4 also shows that ;is(III) and 
As(V) appear to have similar sorptive properties on bentonites. 
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In Understanding Variation In Partition Coefficient, K* Values (EPA 1999, p. 3. l), the authors 
indicate that &s are sometimes affected by the ratio (VM) of solution volume to mass of clay sorbent. 
Such data we captured in Appendix A whenever possible. However, there does not appear to be an 
obvious effect for the hundreds of cesium & values plotted in Figure 6. It is possible that the V/M effect 
is real, but is obscured in a dataset created by pooling data from various experimenters, each of whom 
used different experimental conditions. 

Nagasaki, Tanaka and Suzuki (1994) also reported a linear dependence of americium & values on 
the ratio of solution volume to clay mass. They attributed this dependence to the formation of 
Am-bearing colloids. These authors obtained different sets of Am Rd values depending on how they 
filtered the final solution (ultrafiltration, 0.45 um filter, or no filtration) after equilibration with the clay. 
Each set of & data varied linearly with the V/M ratio. However, like Figure 6 ,  pooling the Am & data of 
various experimenters in Figure 7 fails to show any such correlation. 

The distribution ratio for americium does not appear to be strongly pH dependent, at least when the 
data of various authors was pooled to create Figure 8. Similarly, Hg(II) & data do not appear to be pH 
dependent, Figure 9. 

Appendix A & data, described above, were determined across a wide pH range from less than pH 
1.2 to pH 12.0. Soil-slurry pH values for typical INEEL soils are expected to fall in the near-neutral pH 
range between pH 7.0 and 8.5. Aerobic to moderately oxidizing redox conditions are expected in pore 
water of the shallow alluvial, unsaturated zone beneath the ICDF landfill. Therefore, data were selected 
from Appendix A that met the pH and redox conditions described above, and statistics for this reduced 
dataset are presented in Table 2. 

The majority of the Rd data that form the basis for Table 2 were measured in the presence of 
various levels of oxygen derived from exposing the sorption experiments to the atmosphere. However, 
some experimenters used an inert atmosphere (usually nitrogen) to provide anoxic conditions in order to 
preserve the sorbate oxidation state that was under investigation, and in a few cases, reducing conditions 
were employed to maintain U and Tc in the IV oxidation state. These U ( N )  and Tc(N) data were 
included in Table 2 to provide INEEL with & statistics for these relatively immobile (median & 165,000 
and 9.900 d g ,  respectively) oxidation states, although they are not expected to be important under the 
oxidizing conditions of the ICDF unsaturated zone. 

Table 2 adds 10" and 25" percentile (quantile) statistics (the median is the 50" percentile). Note 
that Table 2 reports nonparametric percentiles (Gilbert, 1987, p. 134) because their parametric 
counterparts often provided unacceptable negative values. It will be shown later that parametric statistics 
are poor descriptors of Appendix A & data, because the sorption data are generally not normally 
distributed. Table 2 also includes, for comparison purposes, the median values reported in Table 1. Note 
that Table 2 medians are generally within a factor of two or three of their Table 1 counterparts. The Sr(lI) 
median is higher and the U(VI) median is lower on Table 2 than they were on Table 1. The Hg(II) 
median, 43.4 d g  on Table 2, did not change appreciably from the Table 1 Hg(II) median of 28.4 mVg. 
The Am medians also stayed within a factor of two between Table 1 and Table 2. However, the Pb(II) 
and Cu(II) median &s are much larger (more strongly sorbed or precipitated) at near-neutral pH than they 
were on Table 1, which included low pH data for these metals. No iodate data were available at the 
restricted pH range of Table 2. 

l 

Note that the restrictions on pH and redox conditions greatly reduced the sample sizes of some 
element and valence state combinations in Table 2. Of course, the statistics will be of lower reliability for 
elements with low sample sizes. The authors recommend that the Table 2 median values be used by 
ICDF stakeholders as both representative and reasonably conservative sorption parameters for COC 
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transport modeling for the ICDF landfill. Table 3 provides a comparison of the Table 1 and 2 median & 
values with Track 1 default &s (DOE4D 1992) and WAG 7 &s (Dicke 1997). 

Figure 10 compares the & ranges between elements at near-neutral pH, in the same manner as 
Figure 1 compares ranges for all R,, data. When comparing Figure 10 with Figure 1, note that the median- 
order of the elements differs. The numeric ranges shown on Figure 10 tend to be shorter than their 
counterparts on Figure 1 because of the narrower pH range and the smaller sample sizes. 

Appendix C contains histograms and probability plots of the Rd data in the pH 7 to pH 8.5 range for 
elements isotopes of greatest interest to the Agencies. Plots were generated only for those element and 
valence state combinations which contained 30 or more observations. Negative and zero Rd values were 
necessarily excluded from the lognormal plots. Most of the Appendix C histograms (e.g. Pu, Cs, or 
iodide) indicate that the Rd distributions are not symmetrical, but are often strongly skewed with a low 
frequency of high Rd values, and a high frequency of low Rd values. Therefore, nonparametric order 
statistics such as the median, are appropriate for this analysis (Snedecor and Cochran 1967). 

Probability plots are useful tools for visually assessing how well a given dataset fits a particular 
statistical distribution. For example, data points falling on a straight line on a lognormal probability plot 
would indicate that the data were drawn from a perfectly lognormal distribution. Inspection of the 
lognormal and normal probability plots in Appendix C indicates that Pu, Np, Am, iodide, Cs, Tc and U 
are generally good fits to a lognormal distribution, and poor fits to a normal one. Strontium and Hg(II) R,, 
data do not closely f i t  either a single lognormal, or a normal population. In fact, the presence of inflection 
points implies that the Sr data were drawn from multiple populations. These populations are probably 
lognormal in character and might be identified (partitioned) by applying the methods of Sinclair (1976). 

Fully quality-assuring all of the data entries in Appendix A against their original source documents 
would have required an effort of similar magnitude to that of the compilation itself. Therefore, about 
25% of the Rd values were independently verified by Grant personnel (Le., personnel not involved with 
the Rd compilation) against original source documents. In addition, 100% of the Rd calculations 
performed by Grant were also independently checked by Grant personnel. All of the negative Rd values 
were also verified against their sources. 
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Table 3. Cornparision of the Median R,, Values with Default Track 1 I(ds and WAG 7 &s. 

Table 1 Table 2 
Median & Median R,, Track 1 WAG 7 I(d 
Allvalues , pH 7.0 to 8.5 Default I(d Sediments 

Constituent ( m h )  ( m h )  ( d g )  ( d g )  

Americium 

Americium (111) 

Arsenic 

Arsenic (IH) 
Arsenic (V) 

Cesium (I) 

Copper (II) 
Iodide (I) 

Iodate (V) 

Lead (In 
Manganese (11) 

Mercury (11) 

Neptunium 

Neptunium (V) 

Plutonium 

Plutonium (N) 

Plutonium (VI) 

Strontium (11) 

Technetium 

Technetium (N) 

Technetium (VII) 

Thorium (IV) 

Uranium 

Uranium (IV) 

/ 

4,584 

7,076 

8 

7 

10 

299 

32 1 

0.5 

1 

181 

8 

28 

53 

47 

2,122 

2,800 

345 

88 

1 

4,870 

0 

316 

200 

175,000 

2,813 

7,569 

7 

. 10 

5 

250 

6,370 

1 
- 

64,750 

10 

43 

49 

49 

1,589 

3,550 

945 

222 

0.6 

9,900 

0.3 

630 

97 

165,000 

340 
- 
3 
- 
- 

500 

20 

0 
- 
100 

50 

100 
- 
- 
22 
- 

- 
24 
- 

- 
- 

100 

6 
- 

450 
- 
- 
- 
- 

1000 
- 
0.1 
- 

270 
- 
176 

8 
- 

5 100 
- 
- 
60 

0 
- 
- 

500 

6 
- 

- - Uranium (VI) 200 90 
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Tc(VII) 

Tc 
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Mn(ll) 

As(lI1) 

Hg(ll) 
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PU 
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Pu(IV) 
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d - - The element data are listed in median order per Table 2 

Rd data <1 ml/g are not shown 
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Figure 10. Ranges of Distribution Ratios Measured at pH 7 to pH 8.5. 
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4. CONCLUSIONS 

Approximately 223 papers were reviewed to obtain partition coefficient data describing the 
sorption of selected elements on bentonite and related smectites. A total of 2,432 partition coefficients 
were reviewed, representing the sorption behavior of each specified element, except thallium. It is 
suggested that cesium sorption be used as a surrogate for thallium sorption behavior because of their 
similar chemical properties. Statistical analyses of the compiled data (at all pHs) indicate that U(IV), 
Am(III), Tc(lV) and Pu(IV) have median distribution ratios considerably >lo00 d g  indicating strong 
adsorption on bentonites. Pb(II), U(VI), Cs(I), Th(IV), Cu(II), and Pu(V1) have median distribution ratios 
>lo0 and 4000,  suggesting that they are moderately sorbed. The remaining elements have median 
distribution ratios 400 implying that they are relatively poorly sorbed on bentonite. The least sorbed 
constituents include: Tc(VII), I(I), I(V), As(III), As(V), Mn(II), Hg(II), Np(V), and Sr(II). 

Conclusions similar to the above were reached when statistics were performed on the & dataset of 
elementdisotopes of greatest interest to INEEL, i.e. for oxidizing conditions in the near-neutral pH range 
7.0 to 8.5. However, in addition to U(IV), Tc(IV), Am(II1) and Pu(IV), we find that Cu(I1) and Pb(II) 
have median distribution ratios >lo00 d g ,  indicating strong sorption on bentonites. Strontium, Cs(I), 
Th(IV), and Pu(V1) have median distribution ratios >lo0 and <lo00 d g ,  suggesting that they are 
moderately sorbed. The least sorbed (most mobile) constituents under-oxidizing, near-neutral pH 
conditions, include: Tc(VII), I(I), As(V), Mn(II), As(III), Hg(II), Np(V), and U(V1). Iodate probably 
behaves similarly to iodide under these oxidizing, near-neutral pH conditions, although no data was 
available to evaluate iodate. Probability plots and histograms indicated that the compiled sorption data 
were often (but not always) well described by lognormal distributions, and nonparametric descriptive 
statistics (e.g. medians) were computed. 

Grant recommends that the Table 2 median sorption values be considered by the Agencies as both 
representative and reasonably conservative partition coefficients for use in the ICDF performance 
modeling. 
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on Bentonite and Smectites 



Rd Sheet Notes & Symbol Key 
Temperature (C) Column 

Solid Medium Column Codes 

Solution Medium Column Codes 

R d  Method Column Codes 

When Rd data were collected at "room temperature", or if no temperature was given, it is assumed to be 20 degrees C. 

"Natural Bentonite" means the bentonite was used as is, and not pre-treated, purified, or graded 

DI= Deionized water or distilled water was used to dissolve the sorbate in solution 

A= Axial filtration method 
B= Batch method 
C= Column method 
D= Rd computed from diffusion coefficient data 
E= Agitation of samples by use of an end-over-end stirrer device 
H= Hydraulic press used to compact the clay sorbent, then the clay was contacted with solution similar to a column study 
R= Agitation of samples by a rotation device 
S= Agitation of samples by a shaker device 

AA= Ambient atmospheric conditions. Samples potentially exposed to air. No attempt to use inert atmosphere or fix redox state. 
"anoxic" means oxygen level was reduced to e2000 PPM for experiments, versus the 200,000 PPM 0 2  in normal air (p158) 
N2 atm.= Experiments conducted under nitrogen atmosphere in a glove box 

"sat." means water saturated, or saturated with a specified ion such as Na+ 

cc/g= cubic centimeters per gram, nearly identical to mllg 
cd/g= cubic decimeters per gram. cdlg = l/g = cc/mg. 
llg = liters per gram. mllg = 1000 X llg 
I/kg = liters per kilogram. mllg = I/kg 
ml/g= milliliters per gram, the most common unit of Rd values 
m3/kg= cubic meters per kilogram. ml/g = 1000 X m3/kg 
mYMg= cubic meters per megagram. m3/Mg = cc/g, and is nearly identical to mllg 
When Rd values were published in log units, their antilog values were compiled in this spreadsheet. 

Some papers from which Rd data were compiled, reported extremely low values for sorbent "density" (e.g. 0.02 glml). 
These extremely low values probably indicate grams of suspended clay per ml of solution. 

Redox Conditions Column Codes 

Sorbent Medium Column Codes 

Units of Published Rd Column Codes 

ml/g = 1000 X cd/g 

Sorbent Density Column Notes 



Compilation of Sorption Values 

Rd Method 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbate 
Data (Analyte) 

Source and Its 
zitation # valence 

state 

Equili- 
bration 
Time In 

Published (01 

Calculated) 
Rd Value 

units of 
'ubllshed Rd 

Rd standard- 
ized to mllg 

Sorbent 
(Solid Medium) 

Solution Medium 

water saturated, compacted, 
"purified", Na-bentonite. "Kunipia- 

F", >95% montmorillonite 

the clay was saturated with DI, 
iowever the sorbate was applied to 
the clay surface in a matrix of 0.5M 

HCI 

71 m3lkg 71000.000 0.2 6 Am 

the clay was saturated with DI. 
however the sorbate was applied to 
the clay surface in a matrix of 0.5M 

HCI 

the clay was saturated with DI, 
however the sorbate was applied to 
the clay surface in a matrix of 0.5M 

HCI 

water saturated, compacted. 
"purified", Na-bentonite. "Kunipia- 

F". >95% montmorillonite 

water saturated, compacted, 
"purified", Na-bentonite, "Kunipia- 

F". >95% montmorillonite 

40 40000.000 

36000.000 

0.6 

1.55 

m3lkg 

m3lkg 

mllg 

6 Am 

36 

~~ 

6800.000 bentonite (70% montmorillonite) DI 

DI 

6800 

23000 mllg 23000.000 bentonite (70% montmdrillonite) 

3800 mllg 3800.000 B. S? + bentonite (70% montmorillonite) 

montmorillonite Swy-1 

synthetic groundwater 

0.46 mgll fulvic acid, synthetic 
aroundwater B. oH7.8 >2200 mllg >2200 Am 

Am 

46 

46 . >2100 
1.47 mg/l fulvic acid, synthetic 

groundwater C, pH7.8 
Jo.fulvic acid, synthetic groundwatei 

A. oH7.7 

montmorillonite Swy-1 

montmorillonite Swy-1 

>2100 

'1800 

mllg 

mllg >la00 

mllg 890.000 montmorillonite Swy-1 BS . I 28 1 40 4.84 mgll fulvic acid, synthetic 
groundwater D. pH7.6 890 

7 
29.4 

2 

bentonite 
bentonite 
bentonite 

q2 
Am 

5 m3lkg bentonite 5000.000 

2.9 2900.000 

300.000 

bentonite 

bentonite and sand mix 

m3/kg 

m3lkg 0.3 

0.2 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgll 
synthetic standard ground water 

Aa293. oH8.2. TDS 293 mall 

10 to 50 

10 to 50 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

m3kg 

m3lkg 

200.000 

500.000 0.5 

0.25 m3lkg 250.000 10% bentonite, 90% quartz BS 1 7 I l o t 0 5 0  synthetic standard ground water 
Aq293, pH8.2, TDS 293 mgll 
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Compilation of Sorption Values 

Sorbent 
urface Area 

(m.mlg) 

-___-- 

Sorbed 
Concentratl, 

n On the 
Solid In 
mmollg 
Unless 
Noted 

--- 

' 

'Orbate' . 
Solution 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

Flnal Sorbatt 
Solution 
Concen- 

tration. Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

1009) 

Rd for D= 
Desorption 
Experlment, 
L= Absorptloi 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Notes 

Activity of the Am-241 stock solution was 45.3 kBq/rnl ii 
0.5M HCI. 0.05 ml of this solution was contacted with 

the bentonite. 
AA 20 A 

acidic 

Activity of the Am-241 stock solution was 45.3 kBqlrnl i 
OSM HCI. 0.05 rnl of this solution was contacted with 

the bentonite. 

Activity of the Am-241 stock solution was 45.3 kBqlrnl i 
0.5M HCI. 0.05 rnl of this solution was contacted with 

the bentonite. 

Sorbent surface area was apparently reported 
incorrectly as cm.cmlg instead of m.m/g 

Sorbent surface area was apparently reported 
incorrectly as cm.cm@ instead of m.m/g 

Sorbent surface area was apparently reported 
incorrectly as cm.cm/g instead of m.m/g 

~ -_ -___ ... 

probably 
acidic 

AA 20 

-I 
probably 

acidic 

4 2 

5 6 

6 2 

7 7.87 

8 7.87 

9 7.77 

10 7.67 

AA 20 A 

AA 60 20 A 

A 

A 

AA 

AA 

20 

20 

60 

60 

A 1.80E-10 31.82 AA 

AA 

20 

20 A 

20 1.80E-10 I A 31.82 I AA 

AA 1.40E-10 4- 31.82 I 20 A 

PAGE (1988) database value from p49 
McKinley and Hadermann (1985) NAGRA database 

. value from p49 -~ ._. _. - . . . 

Peltonen et al. (1985) TVO database value from p49 

l6 I --t- 1 E-8M 

Wuschke et al. (1985) AECL database value from p49 

I 
A 25 AA 

AA 25 I€-8M I A -I I 

19 1 8.27 65 I 1 E-8M A I 
AA 

I 
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'ublished (Or 
Calculated) 

Rd Value 

Units of Rd standard. 
Published Rd ized to  mllg 

Equill- 
bration 
Time in 

Days 

Solution 
Volume to 
Sorbent 

Mass Ratio 
(mlkl) 

10% bentonite. 90% quartz 

10% bentonite, 90% quartz 

10% bentonite. 90% quartz 

100% bentonite 

100% bentonite 

100% bentonite 

100% bentonite 

100% bentonite 

100% bentonite 

bentonite 
bentonite 
bentonite 
bentonite 
bentonite 

~~~~ 

synthetic standard ground water 
Aq1105, pH8.2. TDS 1105 mgll 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mg/l 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mg/I 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mg/I 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mg/l 
synthetic standard ground water 
Aql105. pH8.2, TDS 1105 mgll 
synthetic standard ground water 
Aql105, pH8.2. TDS 1105 mgll 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 

brine "B' 

bentonite 

bentonite 

bentonite 

DI 

DI 

bentonite 

bentonite 

DI 

DI 

bentonite DI 

Compilation of Sorption Values 

I I Sorbent Sorbate 

state , 

Sorbent 
(Solid Medium) 

Density 
glcc 

(Unless 
Noted) 

Data 
Row Solution Medium Rd Method 

- 
20 BS 7 1 10t050 3.98 m3lkg 3980.000 

7.94 rn3lkg 7940.000 21 

22 

- 
63 I Am BS 

BS 

10 to 50 

10 to 50 

10 to 50 

10 to 50 

1.58 I m3kg 1 1580.000 

23 

24 

- 
BS 2 m3lkg 2000.000 

5 m3lkg 5000.000 

2.5 m3lkg 2500.000 

39.8 m3lkg 39800.000 

BS 

BS 25 7 1 l o t 0 5 0  

26 

27 

- 
Am 

Am 

BS 

BS 

10 to 50 

10 to 50 

79.4 I m3lkg I 79400.000 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

15.8 I ' m3lkg I 15800.000 BS 
I I 

9000 I ml/g I 9000.000 
316 I ml/g I 316.000 

9000 ml/g 9000.000 
316 mllg 316.000 
501 mllg 501.000 
1995 mllg 1995.000 
1000 mllg 1000.000 
3160 rnllg 31 60.000 
5010 rnllg 5010.000 
5010 mllg 5010.000 
50120 mllg 50120.000 
158500 mllg 158500.000 
63100 mllg 63100.000 

BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 

BS 

501 I ml/g I 501.000 
1995 I ml/g I 1995.000 

Am 
119 Am 

Am 
119 Am 

bentonite I I 
bentonite 
bentonite 
bentonite 
bentonite 
bentonite 

- bentonite 

119 I Am 

I 
40 
41 

42 

- 
- 

158500 mllg 158500.000 
158500 mllg 158500.000 119 Am 

120 I Am 150 I I/kg I 150.000 

43 120 I. Am 610 I llkg I 610.000 ~ BS 

BS 44 120 I Am 1300 I llkg I 1300.000 

45 

46 

- 
BS 440.000 

4300.000 BS 
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Compilation of Sorption Values 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentratic 

n On the 
Solid In 
mmoUg 
Unless 
Noted 

20 I 8.2? 1' AA 

Data 
Row 

I 25 I 1E-8M 1 I A l  

Sorbent 
Cation 

Exchange Concen- 
tration, Molar Capacity A= Absorption 

(Unless (CEC meql 
Noted) 

Rd for D= 
REDOX Conditions Tempera- Solution Solution Desorption 

Final pH (Numeric Entries Concen- Experiment, 
tration, Molar 

(Unless Experlment 
Noted) 

lnitiai Final Sorbate Sorbate 

are Eh In mv) 

1009) 

21 

22 
~~ ~ 

23 8.2? AA 25 1 E-8M A 

24 8.2? AA 25 1 E-8M A 

8.2? AA 25 1E-8M A 

8.27 AA 65 1 E-8M A 

25 

26 

27 I 8.2? I 

8.21 AA 65 1 E-8M . A  

8.2? AA 25 1 E-8M A 

AA I 25 I 1E-8M I I A l  
I 65 I . 1E-8M I 

42 9.5 aerobic 20 A 

43 9.5 aerobic 20 A 

44 9.5 aerobic 20 A 

45 9.5 aerobic 20 A 

46 9.5 aerobic 20 . A  

-I--- 

. - . - -- .. . - ._ -. . . -__ =k 
I 

I 
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Notes 

Calculation by Grant Env. to 100% bentonite, assuming 
no Significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no sianificant somtion on 90% ouartz - 1  

Calculation by Grant Env. to 100% bentonite. assumina I 
no significant sorption on 90% quartz 
P119 reported data from Novak, 1981 
P i  19 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported ~ data . from Billon, . 1982 
P119 reported data from Billon. 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon, 1982 
P119 reported data from Billon. 1982 

pH assumed to be same as for uranium data. The Rd is 
an average value. 

pH assumed to be same as for uranium data. The Rd is 
an averaae value. 

., 
. _ .  ._ . ~ .. 

. 

.- _,. - 

. 

pH assumed to be same as for uranium data. The Rd is 
an average value. 



Rd Method 

Equlll- 
bration 
Time In 

2742.000 
11150.000 
14568.000 
53100.000 

Na sat. montmorillonite NaHC03 at 30 meqll , 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 

NaHC03 at 30 meqll 
NaHC03 at 30 meqA 
NaHC03 at 30 meoll 

6610.000 

6600,ooo 

synthetic ground water, TDS of 306 
mgll 

water 

Wyoming bentonite MX-80 

2 '  wyoming N~ bentonite ~ ~ - 8 0  Swedish synthetic granitic ground 

94 Am(lll) 2088 

. Compilation of Sorption Values 

Solutlon 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbate 
Data (Analyte) Published (a 

Source and Its Calculated) 
Citation # valence . Rd Value 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Data 
Row 

units of 
Published Rc 

Sorbent 
(Solid Medium) 

Rd standard- 
ized to mllg Solution Medium 

I Days 

47 

48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

68 

- 

- 
_. 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
_. 

- 

122 I Am I 1355 mllg 1355.000 I smectites (nontronite) I GR-1 Syn. Ground Water, pH8 1 10 

10 122 1 Am I 1489 smectites (nontronite) GR-1 Syn. Ground Water, pH8 mllg 

cclg 
cdg 
W J  
mllg 
mllg 
mllg 
mllg 
mllg . 
mllg 
mllg 
mllg 
mllg 
mlla 

D I 

D 
3 
17 
31 
38 
3 
17 

2812 
154 Am 2188 
154 I Am I 4195 
154 I Am I 5817 

4195.000 I Na sat. montmorillonite NaCl at 30 meqll 
5817.000 I Na sat. montmorillonite NaCl at 30 meqll I 

mllg 
mllg 
mllg 
mllg 
mllg 
mllg 

m3lkg 

11150 
14568 

154 Am 53100 

68 I Am(lll) I 6.17 I synthetic ground water, TDS of 306 
moll 

6170.000 I Wyoming bentonite MX-80 I 100 BS I 6 

69 68 I Am(lll) I 6.61 100 m3lkg 

m3lkg 70 

71 

72 

- 

- 

72 I Am(l1l) I 6.6 

305,000 I Na bentonite (Kunigel used asl pH adjusted with HC104 in DI I 
rereived 5.1 

9.9 

I . - - - . . - - I I 

Na bentonite (Kunigel Vl) ,  used as 
received pH adjusted with HC104 in DI 570.000 

73 

74 

- 
20.5 

40.3 

I I I 

1288,000 pH adjusted with HC104 in DI Na bentonite (Kunigel Vl). used as 
received Am ( I  I I )  BS 1 4 .  

75 94 I Am(lll) I 1342 58.9 

76 - 109.9 2088,000 pH adjusted with HC104 in DI Na bentonite (Kunigel Vl). used as 
received 
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Compilation of Sorption Values 

Tempera- 
ture (C) 

- 

lata 
?ow 

, . 

47 

48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

- 

- 
-. 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 

- 

- 

- 

- 

-_ 

- 

Initial 
Flnal Sorbate Rd for D= 

Desorption 'Orbate Solution 
Solution 

Concen- 
Concen- Experiment, 

A= Absorptloi tratlon, Molar tration, Molar 
(Unless 

(Unless Noted) Experlment 
Noted) 

20 
20 
20 

. . . ._ . . -. .- A 
A 
A 

._ . ._ .. _. __ - 

20 
20 
20 
20 

D 
A 
A 
A 

20 A 
20 
20 
20 

A 
A 
D 

25 

20 

2.5E-9M " A 

4E-9 moles A 

25 

25 

1.00E-09 A 

1 .OOE-09 A 

~~ 

Sorbed 
Concentratlc 

n On the 
Solid In 
mmoUg 
Unless 
Noted 

_ _  

Sorbent 
Catlon 

Exchange 
Capacity 

(CEC meql 
IOOg) 
. .  - 
71.66 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Are 

(m.mle) 
Final pH 

._ __ __ 
8 

Notes 

___. .. 
Sorbent is 98% smectite, identified as nontronite, with 

minor Fe oxides, calcite and silicates 
Sorbent is 98% smectite. identified as nontronite. with 

minor Fe oxides, calcite and silicates 

- - -. Rd . . .. .- as - function . . . - -_ . ._ .. of _. compaction -. .. - -. ._ - . density . . . . - .  
Rd as function of compaction density 
Rd as function of cornpaction density 

- 

AA 546 

8 AA 60 I 2.09E-10 1 I A  71.66 546 I 
. . ' A A  -_ .- .. . 

AA 
AA 

7.52 
7.52 
7.7 
7.77 
7.73 
7.85 
8.1 
8.'3 
8.2 
0.27 
8.97 
9.02 
9.53 
9.32 
9.15 
9. I 

A47 

357 
340 .20 

20 
20 407 

325 
313 

--- 

398 
459 
323 20 I I I D 

392 
374 
305 

AA 25 I 3E-7M I I A  75 to 80 8.5 

75 to 80 8.5 AA 

AA 

N2 atm. Glovebox al 
100 to -200 mv 

N2 atm. Glovebox al 
100 to -200 mv 

N2 atm. Glovebox a1 
100 to -200 mv 

8.2 25 I 1.00E-09 I I A  the equilibrium solulion was not filtered prior to Am 
analvsis 

the equilibrium solution was not filtered prior to Am 
analysis 

the equilibrium solution was not filtered prior to Am 
analysis 

the equilibrium solution was not filtered prior to Am 
analvsis 

8.2 

8.2 

8.2 1: 1 1.00E-09 '1 1 ; 1.00E-09 

25 1.00E-09 

N2 atm. Glovebox al 
100 to -200 mv 

N2 atm. Glovebox a1 
100 to -200 mv 

N2 atm. Glovebox al 
100 to -200 mv 

the equilibrium solution was not filtered prior to Am 
analysis 

the equilibrium solution was not filtered prior to Am 
analvsis 

.__ . ,. 
8.2 

8.2 
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\la bentonite (Kunigel VI), used as 
received 

\la bentonite (Kunigel VI). used as 
received 

pH adjusted with HC104 in Dl 

pH adjusted with HC104 in DI 

\la bentonite (Kunigel VI). used as 
received 

\la bentonite (Kunigel VI), used as 
received 

pH adjusted with HC104 in DI 

pH adjusted with HC104 in Dl 

Compilation of Sorption Values 

Sorbate 
(Anal yte) 
and its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass.Ratic 

(mllg) 

Equill- 
bration 
Time in 

Days 

Data 
Source 

:itation # 

'ubllshed (01 

Calculated) 
Rd Value 

lata 
?ow 

Units of 
'ublished Rc 

Ld standard- 
zed to mllg Solution Medium 

Sorbent 
(Solid Medium) Pd Method 

77 

78 

- 
BS 

\la bentonite (Kunigel Vl). used as 
received 

\la bentonite (Kunigel Vl). used as 
received 

pH adjusted with HC104 in DI 

pH adjusted with HC104 in DI 

5.3 Am(lll). 

Am(lll) 

94 

94 

623 

1317 

623.000 

131 7.000 

14 

BS 14 10.2 

79 ' 

80 

- 
94 Am(lll) 1713 1713.000 BS 

BS 

14 

14 

20.6 

40.5 

~ 

94 Am(lll) 2813 281 3.000 

81 94 Am(lll) 4584 4584.000 I Ua bentonite (Kunigel Vl), used as 
received pH adjusted with HC104 in DI BS 14 59.2 

109.8 C 82 

83 

- 
94 Am(lll) 7596 BS 7596.000 

7542.000 

14 

14 94 Am(lll) 7542 BS 5.3 

84 94 Am(lll) 8260 8260.000 \la bentonite (Kunigel VI). used as1 pH adjusted with HC104 in Dl received BS 

BS 

14 

14 

10.0 

20.6 85 94 Am(lll) 10020.000 I \la bentonite (Kunigel VI). used as 
received 

pH adjusted with HC104 in DI 10020 

10080 86 94 Am(lll) -10080.000 I Ua bentonite (Kunigel Vl). used as 
received pH adjusted with HC104 in DI BS 14 40.6 

87 

88 

- 
Am(lll) 10035 58.9 

Va bentonite (Kunigel Vl). used as 
received 

\la bentonite (Kunigei Vl) ,  used as 
received 

pH adjusted with HC104 in DI 

pH adjusted with HC104 in DI 

94 

94 

10035.000 

10028.000 

BS 

BS 

14 

14 10028 109.7 Am(lll) 

33% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

pH-adjusted matrix of 0.01M NaC104 smectite 43.7%, pretreated to 
remove minor goethite..calcite, 8 89 105 Am(l I I) 593500 mllg 593500.000 1 BS 

BS 

200 

gypsum. The clay was ground and 
the 6 0  um fraction used. 

33% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor ooethite. calcite. 8 I pH-adjusted matrix of 0.01M NaC104 90 

- 

105 Am(lll) 61 6600 mllg 61 6600.000 1 200 

gypsum. The clay was ground and 
the ~ 5 0  um fractioi used. 
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Compilation of Sorption Values 

Sorbent 
surface Area 

(m.mlg) 

___ 

- 

Data 
Row 

- 
77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

89 

- 

90 

- 

Sorbed 
Concentratlo 

n On the 
Sotid In 
mmollg 
Unless 
Noted 

c 

Notes 

the equilibrium solution was filtered using a 0.45 urn filte 
prior to Am analysis 

the equilibrium solution was filtered using a 0.45 um filte 
prior to Am analysis 

the equilibrium solution w8s filtered using a 0.45 urn filte 
prior to Am analysis 

the equilibrium solution was filtered using a 0.45 um filte 
prior to Am analysis 

the equilibrium solution was filtered using a 0.45 um filte 
prior to Am analysis 

the equilibrium solution was filtered using a 0.45 urn filte 
prior to Am analysis 

Ultrafiltration (2nm) was used to separate the equilibriun 
solution for Am analysis 

Ultrafiltration (2nm) was used to separate the equilibriun 
solution for Am analysis 

Ultrafiltration (2nrn) was used to separate the equilibriun 
solution for Am analysis 

Ultrafiltration (2nrn) was used to separate the equilibriun 
solution for Am analysis 

Ultrafiltration (2nm) was used to separate the equilibriun 
solution for Am analysis 

Ultrafiltration (2nrn) was used to separate the equilibriur 
solution for'Arn analysis 

._. . 

Final pH 
REDOX Conditions 
(Numeric Entries 

are' Eh in mv) 

' 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 rnv 

N2 atm. Glovebox at 
100 to -200 mv 

I 
Final, Sorbate 

Solution . 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

.Rd for D= 
Desorption 
Experiment, 

&= Absorption 
Experiment 

.l OOg) 

Sorbate 
Solution 

i tration, Molal 

Tempera- 
ture (c) 

i (Unless 
i Noted) 

25 I 1.00E-09 
A I  

25 1 1.00E-09 A I  

25 I 1.00E-09 A I  

25 I 1.00E-09 A I  

1.00E-09 & A I  

25 , I 1.00E-09 ' A  I N2 atm. Glovebox at 
100 to -200 mv 

~~ 

25 I 1.00E-09 N2 atm. Glovebox at 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 mv 

N2 atm. Glovebox at 
100 to -200 mv 

A I  

A I  1.00E-09 

1.00E-09 

1.00E-09 

A I  

A I  

1.00E-09 

~ t - y  69 (purified) 2.57 I AA 

, 

20 
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Compilation of Sorption Values 
- 

Datz 
ROW 

- 

91 

- 

92 

- 

93 

- 

94 

- 

95 

- 

96 

- 

Units of 
'ublished Rd 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

200 

Equill- 
bratlon 
Time In 

Days 

1 

I d  standard 
lzed to mllg 

Sorbent 
(Solid Medium) Solution Medium 

3H-adjusted matrix of 0.01M NaCIOd 

)3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite. calcite, & 
gypsum. The clay was ground and 

the 4 0  um fraction used. 

t3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, & 
gypsum. The clay was ground and 

the 6 0  um fraction used. 

mllg 

mllg ' 

28000.000 

12780.000 3H-adjusted matrix of 0.01M NaCIO, 1 200 

t3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground and 

the 4 0  urn fraction used. 

mllg 8130.000 1 200 3H-adjusted matrix of 0.01M NaCIO, 

DH-adjusted matrix of 0.01M NaCIO, 

pH-adjusted matrix of 0.1M NaC104 

t3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, & 
gypsum. The day was ground and 

the 4 0  um fraction used. 

mllg 682.000 200 1 

t3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
3ypsum. The clay was ground and 

the 4 0  um fraction used. 

3070.000 1 mllg 

mllg 

200 

200 

)3% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. prdreated to 
remove minor goethite, calcite, & 
gypsurn. The clay was ground and 

the 4 0  um fraction used. 
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Compilation of Sorption Values 
- 

Data 
Row 

- 

91 

- 

92 

- 

93 

- 

94 

- 

95 

- 

96 

- 

initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

:inai Sorbate 
Solution 
Con c e n - 

ration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbed 
Concentratic 

n On the 
Solid in 
mmoilg 
\Unless 

Noted 

Rd for D= 
Desorption 
Experiment, 
t= Absorption 
Experiment 

Sorbent 
iurface Are 

(m.m1!3) 

<EDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Notes %ai pH 

AA 20 A 69 (purified) 120 (purifiec 6.63 

7.39 AA 20 A 69 (purified) 120 (purifiec 

69 (purified) 120 (purifiec 7.60 

10.14 

AA 

AA 

20 

20 69 (purified) 120 (purifiec 

120 (purifiec 20 

20 

69 (purified) 

69 (purified) 

2.44 

'3.25 

AA 

AA 120 (purifiec 
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Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 
Sorbent 

Lllass Ratio 
(mllg) 

Equili- 
bration 
Time In 

Days 

Data 
Source 

:itation # 

ublished (0 

Calculated) 
Rd Value 

Sorbent 
(Solid Medium) 

Units of 
ublished Rd 

Id standard 
ized to mllg 

Id Method Solution Medium 

13% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
jypsum. The clay was ground ant 

the 4 0  urn fraction used. 

Am(1ll) 24200 mllg 24200.000 BS 1 200 pH-adjusted matrixof 0.1M NaC104 105 

13% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
jypsum. The clay was ground anc 

the <50 um fraction used. 

pHiadjusted matrix of 0.1M NaC104 105 Am(lll) 48240 mllg 48240.000 BS 

BS 

200 

200 

)3% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite. B 
jypsum. The clay was ground anc 

the <50 urn fraction used. 

pH-adjusted matrix of 0.1 M NaC104 105 Am(ll1) 183500.000 183500 

88500 

mllg 

mllg 

)3% mixed-layer kaolinite-smectiti 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground anc 

the <50 um fraction used. 

33% mixed-layer kaolinite-smectiti 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground an( 

the <50 urn fraction used. 

Am(ll1) 88500.000 pH-adjusted matrix of 0.1M NaC104 BS 1 200 105 

BS 1 200 105 Am(l1l) 69.800 pH-adjusted matrix of 1M NaC104 69.8 

731 

mllg 

mllg 

33% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%. pretieated to 
remove minor goethite. calcite, & 
gypsum. The clay was ground an( 

the <50 um fraction used. 
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Compilation of Sorption Values 
- 

3ata 
Row 

- 

97 

- 

98 

- 

99 

- 

100 

- 

101 

- 

102 

- 

Initial 
Sorbate 
Solution 
Concen- 

ration, Mota 
(Unless 
Noted) 

:inat Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratio 

Notes 

Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D= 
Desorption 
Experiment, 
i= Absorptior 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

'Inat pk 

A 69 (purified) 6.15 

7.44 

AA 

AA 

20 

20 A 69 (purified) 

69 (purified) 7.83 AA 20 A 120 (purified) 

120 (purified) 69 (purified) 9.85 AA 20 

AA 20 69 (purified) 3.65 

4.96 AA 20 A 69 (purified) 

Page 12 of 228 



Compilation of Sorption Values 
- 

lata 
sow 

- 

103 

- 

104 

- 

105 

- 

106 

- 

107 

- 

108 

- 

Solution 
llolume to 
Sorbent 

nass Ratio 
(mllg) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Equili- 
bration 
rime in 
Days 

Data 
Source 
:itation A 

ublished (01 

Calculated) 
Rd Value 

Units of 
iblished Rd 

d standard. 
zed to  mllg 

Sorbent 
(Solid Medium) 

Zd Method Solution Medium 

13% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay wasground:and 

the e50 um fraction used. 

BS 1 200 5890 mllg 5890.000 pH-adjusted matrix of 1 M NaC104 

pH-adjusted matrix of 1M NaC104 

Am(lll) 

Am(lll) 

, 105 

105 

33% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

. . smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground and 

the e50 um fraction used. 

BS 

BS 

200 

200 

32400.000 

35790.000 

mllg 

mllg 

32400 

35790 

33% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite. 8 
gypsum. The clay was ground and 

the c50 urn fraction used. 

pH-adjusted matrix of 1 M NaC104 

pH-adjusted matrix of 1M NaC104 

Am(lll) 

Am(lll) 

105 

105 

93% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum..The clay was ground anc 

the c50 um fraction used. 

27770.000 BS 

BS 

200 

200 

r?ll!3 

mllg 

27770 

10.5 

93% mixed-layer kaolinite-smectitt 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground anc 

the e50 um fraction used. 

93% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground an( 

the e50 um fraction used. 

10.500 pH-adjusted matrix of 3M NaC104 105 Am(lll) 

~~~~ 

pH-adjusted matrix of 3M NaC104 105 BS 200 Am(lll) mllg 48.700 1 48.7 
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Compilation of Sorption Values 

3ata 
Pow 

103 

104 

105 

106 

initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final pH 

5.94 

6.67 

7.16 

9.11 

Sorbent 
iurface Area 

(m.m$) 

lnal Sorbate 
Solution 
Concen- 

.ation, Molal 
(Unless 
Noted) 

Sorbed ,, 

Concentratio 
n On the 
Solid In Notes 
mmoilg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

69 (purified) 

Rd for D= 
Desorption 
Experiment, 
= Absorptior 
Experiment 

A 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

20 AA 120 (purified) 

AA 20 A 69 (purified) 120 (purified) 

AA 20 A 69 (purified) 

69 (purified) 

120 (purified) 

20 AA A 

AA 20 A 69 (purified) 

20 A 69 (purified) AA 
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Compilation of Sorption Values - 'ublished (01 

Calculated) 
Rd Value 

~ 

Units of 
'ublished RI 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Wass Ratio 

(mlkl) 

200 

Equlli- 
bration 
Time in 

Days 

1 

Data 
Source 

Zitation # 

Data 
Row 

Id  standard. 
ized to mllg Solution Medium I . -  

Sorbent 
(Solid Medium) Id Method 

BS 

13% mixed-layer kaolinite-srnectite 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
jypsurn. The clay was ground and 

the 4 0  um fraction used. 

pH-adjusted matrix of 3M NaC104 mllg 109 

- 

110 

676 Am(lll) 

Arn(ll1) 

676.000 

20440.000 

105 

105 

13% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

srnectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
Jypsum. The clay was ground and 

the e50 um fraction used. 

pH-adjusted matrix of 3M NaC104 20440 rnllg BS 200 

200 

200 

13% mixed-layer kaolinite-srnectite 
with 7% pure kaolinite. Net 

srnectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The day was ground and 

the 4 0  urn fraction used. 

pH-adjusted matrix of 3M NaC104 111 105 Am(ill) 22390 mllg 22390.000 BS 

13% mixed-layer kaolinite-srnectite 
with 7% pure kaolinite. Net 

srnectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The day was ground and 

the - 6 0  urn fraction used. 

pH-adjusted matrix of 3M NaCi04 112 

- 

113 

BS Arn(il1) 

Am(l I I) 

mllg 

rnllg 

105 

105 

16860 

11.5 

46.4 

16860.000 

11.500 

13% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground and 

the c50 um fraction used. 

pH-adjusted matrix of 1M NaC104 BS 1 200 

200 BS 

13% mixed-layer kaolinite-smectite 
with 7% pure kaolinite. Net 

srnectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground and 

the 4 0  urn fraction used. 

pH-adjusted matrix of 1M NaC104 114 

- 

mllg 46.400 1 Am(lll) 105 
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Compilation of Sorption Values 

Tempera- 

(c) 

- 

lata 
tow 

- 

109 

- 

110 

- 

111 

- 

112 

- 

113 

- 

114 

- 

Solution 
Concen- 

tration, Molal 

Initial 
Sorbate 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbed 
:oncentratio 
n On the 
Solid in 
mmollg 
Unless 
Noted 

'Inal Sorbate 
Solution 
Concen- 

ration, Molar 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 

Experiment 
F AbSorptIoI 

TEDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Sorbent 
urface Aree 

(m.m/g) 
k a l  pH Notes 

(Unless 
Noted) 

4.53 AA A 39 (purified) 20 (purified] 20 

A 69 (purified) 20 (purified: 20 6.18 

6.92 

AA 

AA 69 (purified) 

69 (purified) 

I20 (purified 

120 (purified 8.06 AA 

1.76 AA 120 (purified 69 (purified) 

69 (purified) 3.15 AA 120 (purified 
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Compilation of Sorption Values 
- 

Data 
Row 

- 

115 

- 

116 

- 

117 

- 

118 

- 

119 

- 

120 

- 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Equili- 
bration 
Time in 

Days 

Data 
Source 

Zitation 1 

'ublished (0 

Calculated) 
Rd Value 

Units of . 
'ublished Rc 

Ld standard 
#zed to  milg 

Sorbent 
(Solid Medium) 

Solution Medium td Methoc 

13% mixed-layer kaolinite-smectit, 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
jypsum. The clay was ground ani 

the - 3 0  urn fraction used. 

717 mllg 717.000 pH-adjusted matrix of 1M NaC104 BS 1 Am(lll) 

Am(lll) 

105 

105 

200 

200 

13% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
jypsum. The clay was ground ani 

the 4 0  urn fraction used. 

t3% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
~ypsum. The clay was ground ani 

the 4 0  urn fraction used. 

pH-adjusted matrix of 1M NaC104 21920.000 21920 

21980 

mllg 

mllg 

BS 

. .  

pH-adjusted matrix of 1 M NaC104 Am(lll) 21980.000 BS 200 105 

13% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground ani 

the 4 0  um fraction used. 

105 Am(lll) 18110 mllg 18110.000 pH-adjusted matrix of 1M NaC104 BS 1 200 

Am(lll) 

13% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
~ypsum. The clay was ground ani 

the 4 0  urn fraction used. 

105 26.4 mllg 26.400 pH-adjusted matrix of 1 M NaC104 BS 200 1 

33% mixed-layer kaolinite-smectit 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground an 

the 6 0  um fraction used. 

pH-adjusted matrix of 1M NaC104 105 Am(1il) 146 mllg 146.000 BS 1 200 
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Compilation of Sorption Values 

%ai pH 

4.52 

- 

Data 
Row 

- 

115 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

AA 

6.90 AA 

8.06 

1.83 

AA 

AA 

3.13 AA 

Initial 
Sorbate 
Solution 
Concen- 

.ation, Molai 
(Unless 
Noted) 

inal Sorbate 
Solution 
Concen- 

.ation, Molai 
(Unless 
Noted) 

Sorbed 
oncentratio 
n On the 
Solid in 
mmollg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
l o w  

Rd for D= 
Desorption 
Experiment, 
= Absorptioi 
Experiment 

Sorbent 
urface Area 

(m.mkJ) 

Ternpera- 
ture (C) 

20 

Notes 

69 (purified) A 20 (purified) 

116 A 69 (purified) 

69,(purified) 

20 (purified] 

20 (purified: 

20 

20 117 

- 

118 

- 

119 

- 

120 

- 

A 

69 (purified) A 120 (purified 20 

20 D 69 (purified) 

69 (purified] 

120 (purified 

120 (purified 20 D 
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-_- ..- -. I 

- 

Dat: 
ROW 

- 

121 

- 

122 

- 

123 

- 

124 

- 
125 
126 

127 

128 

129 

130 

131 

132 

- 
- 

- 

- 

- 

- 

- 

- 

Compilation of Sorption Values 

Sorbent 
(Solid Medium) 

~~ 

Solution Medium 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 
Sorbent 

Mass Ratlc 
(mlkl) 

Equili- 
bration 
Time in 

Days 

I 

Data 
Source 
:itation li 

'ublished (0  

Calculated) 
Rd Value 

a 
Units of 

ublished RI 
M standard, 
k e d  to mllg t d  Method 

~~ 

pH-adjusted matrix of 1 M NaC104 

pH-adjusted matrix of 1 M NaC104 

13% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground anc 

the ~ 5 0  urn fraction used. 

13% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%. pretreated to 
remove minor goethite, calcite, B 
gypsum. The clay was ground anc 

the <50 um fraction used. 

Am(lll) BS 200 105 

105 

1040 

45270 

mllg 

mllg 

1040.000 

45270.000 BS 1 200 Am(lll) 

33% mixed-layer kaolinite-smectitc 
with 7% pure kaolinite. Net 

smectite 43.7%, pretreated to 
remove minor goethite. calcite, 8 
gypsum. The clay was ground anc 

the <50 um fraction used. 

105 Am(lll) 80200 mllg 80200.000 pH-adjusted matrix of 1 M NaC104 BS 1 200 

33% mixed-layer kaolinite-smectiti 
with 7% pure kaolinite. Net 

.smectite 43.7%. pretreated to 
remove minor goethite, calcite, 8 
gypsum. The clay was ground anc 

the <50 urn fraction used. 

41610.000 Am(lll) 41610 mllg pH-adjusted matrix of 1M NaClO4 BS 200 105 

136 
136 

172 

172 

1 

21 
21 

2 to 4 

2 to 4 

Am(lll) 
Am(lll) 

Am(lll) 

Am(lll) 

4100 
14000 

mllg 
mllg 

mllg 

4 100.000 
14000.000 

21.500 

commercial bentonite 
commercial bentonite 

Fe-rich smectite with ~ 6 %  Fe-Mn 

Brine B, 5.OM Na 
Brine B, 5.OM Na 

BS 
BS 

BS 

BS 

40 
40 

21.5 0.68M NaCl oxides, and phillipsite 
Fe-rich smectite with <6% Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with <6% Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with <6% Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mn 

oxides, and phillipsite 
Ca sat. montmorillonite (southern 

bentonite) 
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29.5 mllg 29.500 0.68M NaCl 

Am(lll) 171965 mllg 171965.000 0.68M NaCl BS 172 

172 

2 to 4 

2 to 4 Am(lll) 385230 mllg 0.68M NaCl BS 385230.000 

556310.000 172 Am(lll) 556310 mllg 0.68M NaCl BS 2 to 4 

As(lll) 1.58 mllg 1.576 NaAs02 in DI BS 13.1 61 



Compilation of Sorption Values 

Sorbed 
oncentratlo 1 n Solid On the In . ' 

mmollg 
Unless 
Noted 

P 

lnitial 
Sorbate 
Solution 
Concen- 

ration, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capaclty 

(CEC meql 
1009) 

Rd for D= 
Desorption 
Experiment, 
i= Absorptlor 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
surface Area 

(m.mlg) 

Tempera- 
ture (C) 

Notes 3nai pH 

4.61 AA 20 69 (purified) 

69 (purified) 

120 (purified) 

120 (purified) 20 6.26 AA 

6.68 AA 69 (purified) 

69 (purified) 

120 (purified] 

120 (purified: 

20 ' 

20 AA 8.20 

7.3 
7.3 

2.7 

75 
75 

A 
A 

A 

85 lo 90% montmorillonite 
85 to 90% montmorillonite 

The Fe and Mn oxides may be responsible for much of 
the sorotion? 

22 to 24 
22 to 24 

20 

AA 
AA 

AA 

3.60E-06 I 3.55E-06 A The Fe and Mn oxides may be responsible for much 01 
the sorption? 

The Fe and Mn oxides may be responsible for much 01 
the sorption? 

The Fe and Mn oxides may be responsible for much 01 
the saratian? 

20 

20 

2.7 

6.9 

AA 

AA A 

A 20 , A A  

.AA 

6.9 

6.9 A The Fe and Mn oxides may be responsible for much 01 
the sorption? 20 

25 A 3.21 AA Rd calculated by Grant Env. From data of P61 Figure 8 
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Rd Method 

Solutlon 
Volume to 

Sorbent 
Mass Ratio 

Equili- 
bratlon 

Days 
(mllg) 

BS > I  13.1 

142 

143 

144 

145 

146 

147 

148 

61 

61 

61 

61 

61 

61 

61 

-- . . . .. - .- 

Compilation of Sorption Values 

Sorbate 1 I Sorbent 
Density 

(Unless 
Noted) 

glcc 
lata Data 

Source 
Citation # 

?ow 
Rd standard 
k e d  to mllg 

Units of 
Published RI 

state 

NaAs02 in DI 

NaAsO2 in DI 

Ca sat. montmorillonite (southern 
bentonite) 

Ca.sat. montmorillonite (southern 
bentonite) 

1.810 

2.873 

136 

NaAsO2 in DI 

NaAs02 in DI 

Ca sat. montmorillonite (southern 
bentonite) 

Ca sat. montmorillonite (southern 
bentonite) 

As( I II ) 2.974 

3.063 

139 

As(lll) * *- NaAs02 in DI 

NaAsO2 in DI 

Ca sat. montmorillonite (southern 
bentonite) 

Ca sat. montmorillonite (southern 
bentonite) 

3.212 

3.550 

As(lll) I 6.10 I mllg 6.100 
Ca sat. montmorillonite (southern 

bentonite) NaAsO2 in DI BS I >1 I 13.1 

140 I 61 *- NaAs02 in DI 

NaAsO2 in DI 

Ca sat. montmorillonite (southern 
bentonite) 

Ca sat. montmorillonite (southern 
bentonite) 

7.324 

7.374 
a 
141 I 61 

7.470 BS 1 >1 I 13.1 NaAs02 in DI Ca sat. montmorillonite (southern 
bentonite) As(l II) 

9.372 NaAs02 in DI 

NaAsO2 in Di 

Ca. sat. montmorillonite (southern 
bentonite) 

Ca sat. montmorillonite (southern 
bentonite) As(lll) I 9.70 .I mllg 9.702 

10.086 NaAsO2 in DI Ca sal. montmorillonite (southern 
bentonite) 10.09 

12.76 12.756 I Ca sat. montmorillonite (southern 
bentonite) NaAs02 in DI 

13.598 BS I >1 I 13.1 NaAs02 in DI Ca sat. montmorillonite (southern 
bentonite) 13.60 

20.79 20.793 BS I >1 I 13.1 
Ca sat. montmorillonite (southern 

bentonite) 
Ca sat. montmorillonite (southern 

bentonite) 

NaAs02 in DI 

NaAsO2 in DI As(lll) I 20.82 I mllg 20.822 BS I >1 I 13.1 

NaAs02 in DI 

NaAsO2 in DI . 

Ca sat. montmorillonite (southern 
bentonite) 

Ca sat. montmorillonite (southern 
bentonite] 

As(1 I I) 21.04 

83.24 

21.043 

83.241 

3.505 Na2HAs04 in DI 
Ca sat. rnontmorillonit6 (southern 

bentonite) * BS 3.963 

~~ ~ ~ 

Na2HAs04 in DI Ca sat. montmorillonite (southern 
bentonite) 
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Rd for D- 
Desorption . 
Experiment, 

A= Absorption 
Experiment 

Sorbed Sorbent 
Concentratlc Cation 

Exchange Sorbent n On the 
Surface Area Solid In 

Capacity 
(m.mlg) mmollg (CEC meql Unless 

Noted 1009) 

Final pH 
REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Mola 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

lata 
?ow 

Tempera- 
ture (C) 

Notes 

133 3.13 I AA 25 4.40E-04 A I  Rd calculated by Grant Env. From data of P61 Figure 4 

Rd calculated by Grant Env. From data of P61 Figure 4 134 4.94 I AA 4.40E-04 

1.07E-04 

25 

25 135 3.47 I AA Rd calculated by Grant Env. From dala of P61 Figure 4 

136 3.42 I AA 25 8.90E-04 A I  

~~ ~~~ 

Rd calculated by Grant Env. From data of P61 Figure 4 

137 

138 

- 
25 8.90E-04 A I  Rd calculated by Grant Env. From data of P61 Figure 4 

Rd calculated by Grant Env. From data of P61 Figure 4 25 2.40E-04 

139 7.65 1 AA 25 8.90E-04 Rd calculated by Grant Env. From data of P61 Figure 4 

140 Rd calculated by Grant Env. From data of P61 Figure 4 25 

25 

1.07E-04 

4.40E-04 141 Rd calculated by Grant Env. From data of P61 Figure 4 

142 

143 

- 
25 

25 

8.90E-04 

4.40E-04 

Rd calculated by Grant Env. From data of P61 Figure 4 

Rd calculated by Grant Env. From data of P61 Figure 4 

144 6.56 I AA 25 8.90E-04 A I  Rd calculated by Grant Env. From data of P61 Figure 

145 

146 

- 
25 2.40E-04 

2.40E-04 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From dala of P61 Figure 1 25 

147 

148 

- 
25 4.40E-04 Rd calculated by Grant Env. From dala of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 25 1.07E-04 

149 

150 

- 
25 1.07E-04 

2.40E-04 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 25 

151 

152 

- 
25 I .07€-04 Rd calculated by Grant Env: From data of P61 Figure 1 

Rd calculated,by Grant Env. From data of P61 Figure 1.71 E-03 

1.71 E-03 

25 

25 153 7.62 1 AA A I  I Rd calculated by Grant Env. From data of P61 Figure 3 



E6O'Pt . 60'PL 

SL9'Zl 

S'ZS 

S'ZS . 

+ sa 
-S68'tl . 1 .. 1:::: 1 68'11 

8ZS' 1 1 ES'C1 

Z8Z' 11 611w BZ'C1 

S'ZS 

S'ZS 

i sa 

S'ZS 

S'ZS 6PZ'C 1 611w SZ'11 

996'6 61lU S6'6 

CZ6'6 61w 26'6 

PLC'6 . ~/IUJ . L1'6 

- S'ZS 

S'ZS 

S'ZS 

S'ZS 

S'ZS 

s.zs 

SS6'9 

116'9 

L9L.9 LL.9 

19 

19 S'ZS 

S'ZS 

S'ZS 

S'ZS 1c 6CP'S 6IlW ZP'S 

9ZE'S 6lluJ EE'S 

PEZ'S 611111 EZ3 

SPO'S 611~ SO'S 

SZL'P 61~ ZL'P 

ESP'P 611~ SP'P 

wsv I 19 S'ZS sa 1. _- la u! POsVHZeN 

S'ZS 

S'ZS 

S0' I 
S'ZS la U! POsVHZeN 

. - .- . 



Compilation of Sorption Values 

Final Sorbate 
Solution 
Concen- 

tration. Molar 
(Unless 
Noted) 

- 

3ata 
Row 

- 
154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100g) 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratic 

Unless 
Noted 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Notes Final pH 

6.61 

~ 

AA 25 1.71E-03 Rd calculated by Grant Env. From data of P61 Figure 1 

AA 25 7.87E-04 8.52 

9.22 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 AA 25. 7.87E-04 

7.89 AA 25 5.27E-04 I A l  I I Rd calculated by Grant Env. From data of P61 Figure 1 

AA 25 I 
~~~ ~ I Rd calculated by Grant Env. From data of P61 Figure 1 7.87E-04 

1.39E-04 

8.86 

7.79 

4.68 

9.08 

AA 25 1 Rd calculated by Grant Env. From data of P61 Figure 1 I 
'AA 25 8 

~~ ~~ ~ 

Rd calculated by Grant Env: From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 

1.71 E-03 

2.84 E-04 AA 25 

AA 25 8 7.87€-04 

2.84 E-04 

7.66 

1.49 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 AA 25 

AA 25 7.87E-04 

7.87E-04 

1.16 

6.90 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 AA 25 

6.75 AA 25 5.27E-04 I Rd calculated by Grant Env. From data of P61 Figure.1 I 
AA 25 

~ ~~ 

I I Rd c a l c u k d  by Grant E;. From data of P61 Figure 1 2.84 E-04 

7.87E-04. 

A 7.53 

2.24 AA 25 I Rd calculated by Grant Env. From data of P61 Figure 1 I A 

I I 
4.15 

3.26 

--- 
AA 25 

~~ 

I 1 Rd calcuialed by Grant Env. From data of P61 Figure 1 7.87E-04 

7.87 E-04 AA 25 I Rd calculated by Grant Env. From data of P6l  Figure ' I 
AA 25 7.87E-04 I A l  4.96 

3.68 

Rd calculated by Grant Env. From data of P61 Figure . 

Rd calculated by Grant Env. From data of P61 Figure ' AA 25 5.27E-04 

5.64 AA 25 5.27E-04 I A l  I Rd calculated by Grant Env. From data of P61 Figure ' I. 
AA 25 1.39E-04 I A l  Rd calculated by Grant Env. From data of P61 Figure 1 7.19 
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Rd Method 

Equlll- 
bratlon 
Time 

Days 

I 1 490.000 

Published (or 
Calculated) 

Rd Value 

Units of 
Published R 

......... . . . . . . . . . .  -._. . -. - -. . 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to 

Sorbent 
Mass Ratlo 

( m W  

Sorbent 
Density 

(Unless 
Noted) 

glcc 
Data 

Source 
Citation # 

3ata 
Pow 

Rd standard 
k e d  to mllg 

Sorbent 
(Solid Medium) 

Solution Medium 7 
178 61 

Ca sat. montmorillonite (southerr Na2HAs04 in DI ++ 
BS 

52.5 15.936 

16.322 

15.94 

16.32 

bentonite) 
Ca sat. montmorillonite (southerr 52.5 

52.5 

Na2HAs04 in DI 
bentonite) 

Ca sat. montmorillonite (southerr 
bentonite) 

Ca sat. montmorillonite (southerr 
bentonite) 

17.556 

18.594 

17.56 

18.59 Na2HAs04 in DI 52.5 

52.5 i_ 
182 46 

Na2HAs04 in DI Ca sat. montmorillonite (southerr 
bentonite) 

Ca sat. montmorillonite (southerr 
bentonite) 

Ca sat. montmorillonite (southerr 
bentonite) 

montmorillonite Swy-.l 

20.47 

21.61 

20.469 

21.611 Na2HAs04 in DI -----I- Na2HAs04 in DI * 
BS 

52.5 

52.5 28.24 mllg 28.236 

40 0.46 mgll fulvic acid, synthetic 
groundwater B. pH7.8 

A. ~H7 .7  

140.000 

150.000 183 I 46 montmorillonite Swy-1 40 I 

40 160.000 montmorillonite Swy-1 

BS 1 28 40 4.84 rngll fulvic acid, synthetic 
groundwater D, pH7.6 montmorillonite Swy-1 

bentonite 

160.000 

20.000 
120.000 
150.000 

200.000 

1000.000 

m31kg 
m3lkg 
m31kg 

bentonite 
bentonite 

bentonite 

bentonite --I-- * 0.2 m3lkg 

m3lkg 1 

191 I 49 350.000 bentonite and sand mix m3lkg 

m3lMg 

~ 

450.000 
Hydraulically compacted Avonle; 

bentonite 
synthetic granitic ground water, I 1,5 dry 

oH7.2 192 I 51 49.5 

49.5 Hydraulically compacted Avonle; 
bentonite 

Hydraulically compacted Avonlei 

synthetic granitic ground water, 
pH7.2 1.5 dry 450.000 

450.000 

m31Mg 

m3lMg + 600 

synthetic granitic ground water, 
pH7.2 

~H7.2  

1.5 dry 49.5 

59.5 

bentonite 
Hydraulically compacted Avonlei 

bentonite 490 I m31Mg 490.000 

490 I m3lMg H I 600 59.5 Hydraulically compacted Avonlei 
bentonite 1.25 dry 

synthetic granitic ground water, 
pH7.2 
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Compilation of Sorption Values 

' 

Final pH 

- 

)ata 
70W 

- 
175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 
187 
180 

189 

190 

191 

192 

- 
- 

- 

- 
_. 

- 

- 

- 

- 

- 

- 
- 
- 
- 

- 

- 

- 
- 
193 

194 

195 

196 

- 
- 

- 

- 

Initial 
Final Sorbate Rd for D= 

RED0X.Conditions Tempera- Solution 'Orbate Solution Concen- Desorption 
(Numeric Entries Concen- Experiment, 

tration. Molar 
(Unless Experiment 
Noted) 

tratlon, Molar 
(Unless 
Noted) 

A= Absorptior are Eh in mv) 

Sorbent 

2.99 AA 25 1.39E-04 A 

2.57 

6.66 

AA 25 2.84E-04 A 

AA 25 2.84E-04 A 

3.23 

5.38 

AA 25 2.84E-04 A 

AA 25 2.84E-04 A 

5.72 

7.0? 

AA 25 1.39E-04 A 

AA 20 2.8E-9M A 

7.0? 

7.7? 

AA 20 2.9E-9M A 

AA 20 2.9E-9M A 

Sorbed 
:oncentratio 
n On the 
Solid In 
mmollg 
Unless 
Noted 

Notes 

i Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 I 
Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculaled by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 

Rd calculated by Grant Env. From data of P61 Figure 1 

4.61 I AA I 25 I 2.84E-04 I A  

I 31.82 

7.6? I AA I 20 I 2.9E-9M I A  31.82 A= ~~ 

I I I I I 
Shaw et al. (1989) SKI database value from p49 

KBS(1983) database value from p49 
PAGE (1988) database value from p49 

McKinley and Hadermann (1 985) NAGRA database 
value from p49 

Pellonen et at. (1985) TVO database value from p49 

Wuschke et ai. (1985) AECL database value from p49 

I AA 1 2 2 1  I A  
I A '  

I AA 1 2 2 1  I A  
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Units of 
Published RI 

Sorbate 
(Analyte) 
and its 
valence 

state 

Published (01 

Calculated) 
Rd Value 

- .~. -_ _. - - ..- . - .  -. . -. _ _  
- 

Compilation of.Sorption Values 
- 

)ata 
tow 

- 
197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Equili- 
bration 
Time in 

Days 

600 

Data 
Source 

Citation # 

Rd standard, 
k e d  to rnllg 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

I 

1.25 dry synthetic granitic ground water, 
oH7.2 

59.5 51 Cs(l) I 490 m3lMg 490.000 H Hydraulically compacted Avonlea 
bentonite 

51 5 2 0.0 0 0 ' I 0.9dry 
synthetic granitic ground water, 

nH7 2 H 600 82.2 Hydraulically compacted Avonlea 
bentonite 

Hydraulically compacted Avonlea 
bentonite 

Hydraulically compacted Avonlea 
bentonite 

Hydraulically compacted Avonlea 

m31Mg 

m31Mg 520.000 51 H 

H 

600 

600 

82.2 

82.2 

pH7.2 

51 m3lMg 520.000 

m31Mg 790.000 H 350 274 0.7 dry synthetic granitic ground water, 
pH7.2 

oH7.2 

51 bentonite 
Hydraulically compacted Avonlea H 350 274 m3lMg 810.000 51 

51 

bentonite 

synthetic granitic ground water. I 0.5dry oH7.2 H 350 385 Hydraulically compacted Avonlea 
bentonite 

Hydraulically compacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
bentonite 

920.000 

1040.000 

m3lMg 

m31Mg 385 51 0.5 dry synthetic granitic ground water, 
pH7.2 

oH7.2 

H 

BS 

350 

<loo 53.7 m3lMg 1190.000 51 

51 BS 4 0 0  53.7 Loose, uncornpacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
bentonite 

synthetic granitic ground water, 
pH7.2 

synthetic granitic ground water, 
oH7.2 

m31Mg 

m3lMg 

1200.000 

1220.000 51 BS 

BS 

53.7 

60 

<IO0 

<loo 51 1260.000 
synthetic granitic ground water, 

pH7.2 
synthetic granitic ground water, 

pH7.2 
synthetic granitic ground water. 

.pH7.2 
synthetic granitic ground water, 

pH7.2 
synthetic granitic ground water. 

oH7.2 

Loose, uncompacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
- bentonite 

m31Mg 

m31Mg 1280.000 51 BS 

BS 

<loo 

<loo 

60 

60 51 m3lMg 1320.000 Loose, uncompacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
bentonite 

m3lMg BS 

BS 

<loo 

<loo 

89.1 

89.1 

1380.000 

1380.000 

51 

51 

51 

51 

51 

51 

51 

m3lMg 

BS <loo 89.1 synthetic granitic ground water, 
pH7.2 

oH7.2 

Loose, uncompacted Avonlea 
bentonite 

Loose, uncompacted Avonlea 
bentonite 

m31Mg 

m31Mg 

141 0.000 

1690.000 BS 

BS 

<loo 

<loo 

289 

209 m3lMg 1710.000 I synthetic granitic ground water, 
oH7.2 

Loose, uncompacted Avonlea 
bentonite ; 

Loose, uncompacted Avoniea 
bentonite 

Loose, uncompaqed Avonlea 
bentonite 

m3lMg 405 synthetic granitic ground water, 
pH7.2 

oH7.2 

BS 

BS 

<loo 

<loo 

1800.000 

1880.000 405 Cs(l) I 1880 m3lMg 
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REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

AA 

Data 
Row 

- 
197 

Sorbed 

Tempera- Solution Desorption Sorbent n On the 

Unless 
Noted 

Sorbent 
Cation Rd for D= Concentratio 

'Orbate Solution 
Concen- Exchange Concen- Experiment, Surface Area Solid in Notes 

ture (C) tration, Molar Capacity 
(Unless (Unless Noted) Experiment 

Noted) 

Initial Final Sorbate 

tration, Molar A= Absorption (CEC meq, (m.m/g) mmollg 

1009) 

22 A 

22 A 

22 A 

22 A 

22 . A  

22 A 

22 A 

22 A 

22 A 

22 A 

22 A 

22 A 

22 A 

\ 

198 

AA 

AA 

AA 

199 

22 A 

22 A 

22 A 

200 

201 

202 

203 

204 

205 

206 

207 

208 

- 

209 

210 

21 1 

- 

212 

213 

- 

214 

215 

216 

217 

- 

- 

- 

- 

Final pH 
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Compilation of Sorption Values 

I - 

lata 
3ow 

- 

218 

- 

219 

- 

220 

- 

221 

- 
222 

- 

223 

- 
224 

- 

225 

- 

226 

- 

227 

- 

228 

- 

229 

- 
230 

- 

231 

- 

Solution 
Volume to 
Sorbent 

Hass Ratio 
(mlkl) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

E q u i I i - 
bratlon 
Time In 
Days 

Data 
Source 

Citation # 

Rd standard- 
ized to mllg 

Sorbent 
(Solid Medium) 

Solution Medium 3d Method 

I 
I 

IO 151.000 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz, 
ooal. zeolites 

;R-2 synthetic basaltic ground water, 
'pH10, ionic str. .01389M 

BS 57 60 

60 

~ 

167.000 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz, 
opal, zeolites 

BS 10 

-- 

l o  

;R-1 synthetic basaltic ground water, 
pH8. ionic str. .0021M 

pH8. ionic str. .0021M 

57 

57 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz, 
opal, zeolites 

98% smectite with minor: Fe 
oxyhydroxides, calcite, quartz, 

opal. zeolites 

BS 60 212.000 

224.000 
;R-2 synthetic basaltic ground water, 

pH10. ionic str. .01389M 57 10 

10 

BS 

BS 

60 

60 
98% smectite with minor: Fe 

oxyhydroxides. calcite, quartz, 57 
;R-1 synthetic basaltic ground water, 

pH8. ionic str. .0021M 942.000 942 mllg . .  
opal, zeolites 

98% smectite with minor: Fe 
10 1080 I mllg 1080.000 

;R-1 synthetic basaltic ground water, 
pH8. ionic str. .0021M 

;R-2 synthetic basaltic ground water, 
pH10. ionic str. .01389M 

oxyhydroxides, calcite, quaitz. 
ooal. zeolites 

BS 

BS 

60 

60 

57 y 
mllg 

57 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz. 
opal, zeolites 

98% smectite with minor: Fe 
oxyhydroxides, calcite, quartz. 

opal, zeolites 
98% smectite with minor: Fe 

oxyhydroxides. calcite, quartz, 
opal. zeolites 

10 1175.000 

I ;R-2 synthetic basaltic ground water, 
pH10. ionic str. .01389M 2136.000 BS 10 

10 

57 60 

60 BS 3R-2 synthetic basaltic ground water, 
pH10. ionic str. .01389M 

ZR-2 synthetic basaltic ground water. 
pH10, ionic str. .01389M 

5882.000 57 

57 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz. 
opal, zeolites 

98% smectite with minor: Fe 
oxyhydroxides, calcite, quartz. 

opal. zeolites 

BS 60 10 8182.000 

~ 8333.000 
3R-2 synthetic basaltic ground water, 

pH10. ionic str. .01389M 
60. 

60 

10 

10 

BS 

BS 

57 

98% smectite with minor: Fe 
oxyhydroxides, calcite, quartz, 

opal, zeolites 

98% smectite with minoc.Fe 
oxyhydroxides, calcite. quartz, 

opal, zeolites 
98% smectite with minor: Fe 

oxyhydroxides, calcite. quartz. 
opal. zeolites 

57 
GR-2 synthetic basaltic ground water, 

pH10. ionic str. .01389M 8547.000 

9346.000 9346 I mllg 
GR-2 synthetic basaltic ground water, 

pH10. ionic str. .01389M 
BS 60 10 57 7 9794.000 BS 10 GR-1 synthetic basaltic ground water, 

pH8. ionic str. .0021M 
60 57 
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Compilation of Sorption Values 

Rd for D= 
Desorption. 
Experiment, 

A= Absorption 
Experiment 

A 

i 
I A  

Initial 
'Orbate 

Concen- 
.ation, Molar 

(Unless 
Noted) 

Solution 

Final Sorbate 
Solution 

tration, Molal 
(Unless 
Noted) 

Concen- 
Sorbent 

iurface Area 
(mmlg) 

Sorbed 
Concentratic 

n On the 
Solid In 
mmoilg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

IEDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Data 
Row 

- 
218 

Notes %a1 pH 

8.1 60 
1E-3M I A 71.66 AA, D.O. 5.3mgll 

219 8.7 AA. D.O. 5.3mgll 60 A 71.66 1 E-3M 

AA. D.O. 8.25mgll 1 E-3M + 220 8.3 71.66 

71.66 

23 

23 

A 

A 221 

- 
,222 

- 
223 

- 
224 

I AA. D.O. 8.25mg11 

AA, D.O. 5.3mgll 

9.2 

8.7 60 A 71.66 1 E-5M 

A 71.66 1 E-5M AA, D.O. 8.25mgli 

AA, D.O. 5.3mgll 

23 

60 

8.3 

8.1 A 71.66 1E-5M 

71.66 225 A 1 E-5M 

1 E-7M 

1E-1OM 

1 E-1 OM 

AA, D.O. 8.25mg11 

AA. D.O. 8.25mg11 

23 

23 

9.2 

9.2 A 71.66 226 

227 8.1 AA. D.O. 5.,3mgll 60 71.66 

71.66 

A 

A' 228 

- 

229 

- 
230 

AA. D.O. 8.25mgll 

AA. D.O. 8.25mgll 

23 

23 

9.2 

9.2 A 71.66 1 E-9M 

1E-7M + 1E-9M 

8.1 AA. D.O. 5.3rngll 60 71.66 

71.66 231 8.3 AA. D.O. 8.25mgll 23 
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Compilation of Sorption Values 
- 

lata 
?ow 

- 

232 

- 

233 

- 

234 

- 

235 

- 

236 

- 

237 

- 
238 

239 

240 

24 1 

242 

243 

244 

245 

246 

247 

248 

249 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbate I I Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solutlon 
Volume to 

Sorbent 
Mass Ratic 

(mllg) 

1 Equill- Data 
Source 

Citation I 

(Analyte) Published (or Units of 
and Its I Calculated) I Published Rc 
valence Rd Value 

Zd standard, 
ized to mllg 

Sorbent 
(Solid Medium) 

bratlon 
Time 

?d Method 

Pays 

Solution Medium 

state , 

I 
57 Cs(l) 1 11223 I mllg 

98% smectite with minor: Fe 
oxyhydroxides. calcite. quartz. 

opal, zeolites 
98% smectite with minor: Fe 

oxyhydroxides. calcite, quartz, 
opal, zeolites 

98% smectite with minor: Fe 
oxyhydroxides. calcite, quartz, 

oDal. zeolites 

;R-2 synthetic basaltic ground water 
pH10, ionic str. .01389M 

;R-1 synthetic basaltic ground water 
pH8. ionic str. .0021M 

11223.000 

I 
10 

10 57 11225.000 

11657.000 57 
;R-1 synthetic basaltic ground watei 

pH8. ionic str. .0021M 10 

57 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz, 
opal, zeolites 

98% smectite with minor: Fe 
oxyhydroxides. calcite, quartz, 

oDal. zeolites 

;R-1 synthetic basaltic ground watei 
pH8, ionic str. .0021M 

;R-1 synthetic basaltic ground watei 
pH8. ionic str. .0021 M 

13042.000 10 

10 14197.000 57 ' 

57 
;R-1 synthetic basaltic ground watei 

pH8, ionic str. .0021M . BS I 60 10 
98% smectite with minor: Fe 

oxyhydroxides, calcite, quartz, 
opal, zeolites 

Ca sat. montmorillonite #11 (Sant; 
Rita. NMI 

mllg 25000.000 

100 62 mllg 8.965 . 0.1N CaC12 

62 0.02N CaC12 BS I 0.5 100 Ca sat. montmorillonite #11 (Sant, 
Rita, NM) 

Ca sat. montmorillonite #11 (Sant 
Rita, NM) 

Ca sat. montmorillonite #I 1lSant 
Rita, NM) 

Ca sat. montmorillonite #11 (Sant 
Rita, NM) 

Ca sat. montmorillonite #11 (Sant 
Rita. NMl 

mllg 

rnllg 

9.013 

9.059 0.01N CaC12 BS I 0.5 100 62 

9.098 0.2N CaC12 100 62 

62 9.102 0.002N CaC12 

0.2N CaC12 

100 

100 62 49.440 

62 
Ca sat. montmorillonite #11 (Sant 

O.IN CaC12 

0.2N CaC12 

100 

100 

58:735 

59.734 

Rita, NM) 
Ca sat. montmorillonite #11 (Sant 

62 BS 0.5 Rita, NM) 
Ca sat. montmorillonite #11 (Sant 

Rita, NM) . 
Ca sat. montmorillonite #11 (Sant 

Rita, NM) 
Ca sat. montmorillonite #11 (Sant 

Rita, NM) 
Ca sat. montmorillonite #11 (Sant 

Rita, NM) 

62 .65.895 ' 0.1N CaC12 BS I 0.5 100 
~~ 

83.330 62 0.2N CaC12 

0.02N CaC12 

100 

100 118.481 62 

62 125.842 BS I 0.5 0.1 N CaC12 100 
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Sorbed 
:oncentratio 

n On the 
Solid In 
mmollg 
Unless 
Noted 

Notes 

Compilation of Sorption Values 
- 

Data 
Row 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

1 E-9M 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

71.66 

Final Sorbate 
Solution 
Concen- 

tratlon, Molar 
(Unless. 
Noted) 

Rd for D= 
Desorption 
Experiment, 

A= Absorptioi 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
iurface Are 

(m.mlg) 

Tempera- 
ture (C) M a l  pH 

8.1 // 232 AA. D.O. 5.3mgll 60 646 

1 E-9M 233 8.7 AA. D.O. 5.3mgll 60 71.66 646 

8.7 AA. D.O. 5.3rngli 234 60 

23 

1 E-7M 

1E-7M 

71.66 

71.66 

646 

64 6 235 

- 
236 

I A  AA, D.O. 8.25mgll 

AA. D.O. 5.3rngll 

8.3 

8.7 l A  60 1E-1OM 71:66 646 

23 4- 1.00E-01 

71.66 237 8.3 AA. D.O. 8.25rngll IE-1OM 646 

238 AA 20 116 

239 

240 

- 
20 1.00E-01 I A 116 AA 

AA 1.00E-01 116 

116 

20 

20 241 AA 

242 

243 

- 
20 

20 

1.00E-01 

6.46E-03 A 

116 

116 

AA 

AA 

244 

245 

- 
6.12E-03 

6.31 E-04 

20 

20 

116 

116 

AA 

AA 

246 20 

20 

5.45E-04 116 

116 

AA 

AA 247 

248 AA 20 4.21E-03 I A 116 

249 - AA 20 4.12E-05 I A 116 
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- 

Data 
Row 

- 
250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

- 

- 

- 

- 

- 

- 

- 

_. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Compilation of Sorption Values 

1 Solution 
Volume to 
Sorbent 

Mass Ratio 
(mM) 

Sorbate Sorbent 
Density 

glee 
(Unless 
Noted) 

EqUlli- 
bration 

Days 

Rd Method 
Data 

Source 
Citation # 

Sorbent 
-(Solid Medium) 

Units of 
Published RI 

Rd standard- 
ized to  mllg 

Solution Medium 

state 

Ca sat. montmorillonite # I  1 (Santa 
Rita, NM) 138.643 0.01N CaC12 BS I 0.5 100 62 

62 160,040 I Ca sat. montmorillonite # I  1 (Santa 
Rita. NMI 0.002N CaC12 I 100 

100 I 0.02N CaC12 Ca sat. montmorillonite # I  1 (Santa 
Rita, NM) 

Rita. NM) 

191.518 62 

62 0.2N CaC12 I BS I 0.5 100 

62 Cs(l) I 240.1 1 mllg 0s 1 0.5 100 0.02N CaC12 Rita, NM) 

Rita, NM) 62 BS I 0.5 100 

62 308.991 I c a  sat. montmorillonite #II (Santa 
Rita. NM) 0.01N CaC12 BS I 0.5 100 

100 

I 

62 -? 
0.5 

0.5 

0.002N CaC12 Rita, NM) 

Rita. NM) 

~ 

62 100 
- ,  

Ca sat. montmorillonite # I  1 (Santa 
Rita, NM) 

502.1 15 62 100 0.02N CaC12, 

100 62 

62 

Rita, NM) 

Rita. NM) 0.01 N CaC12 100 

100 

I 

62 Cs(l) I 663.9 I mllg BS I 0.5 ~ 0.002N CaC12 Rita. NM) 

Rita. NM) 62 100 
. ,  

888.473 
Ca sat. montmorillonite # I  1 (Santa 

Rita. NM) 62 Cs(l) I 888.5 I mllg 100 0.1N CaC12 

Ca sat. montmorillonite # I  1 (Santa 
Rita, NM) 

Rita. NM) 

1018.355 100 62 

62 -- 0.002N CaC12 

BS . 0.5 

BS 0.5 

I00  

100 .62 

62 

Rita, NM) 

Rita. NMI 100 

100 0.01N CaC12 62 

62 

Rita, NM) 

Rita. NM) 0.002N CaC12 100 BS 0.5 
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V 

V 

01-300'1 oz w 

LO-3SP'Q oz W 

V 

V 

80-30E'L oz w 

80-300'6 oz w 

V 

V 

90-3LE'l oz w 

oz VV LO-3ZS'l 

V 

V 

oz w. 90-36S'l 

LO-319'1 oz w 

V 

V 

SO-380'2 oz w 

90-39E'Z oz w 

- 
OLZ 

692 
- 

V 80-306'E oz w 

I 911 V I 01-300'1 I '1 oz 1 w 

892 

L9Z 

992 

- 

s9z 

P9Z 

- 
I 911 I OZ I v - I 01-300'1 1 w 
I 

91 1 1-01 I w E9Z 

192 

- 
1 911 I OZ I w 

19z 

09z 

1 911 6SZ 

8SZ 

LSZ 

- 
911 I OZ I w 

91 1 9sz 

SSZ 

- 
911 

PSZ 

ESZ 

- 
V SO-360'2 OZ w 

V 90-3SO'E oz w 

zsz 

1SZ 

- 
V PO-392'E oz w 

V EO-3Pt'E oz w 
- 

OS2 V EO-386'E oz w 

I luaqioS 



Compilation of Sorption Values 

Sorbate 
(Analyte) 
and i ts 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratio 

Equili- 
bration 

.Time in 
Days 

(mlW 

'ublished (or 
Calculated) 
Rd Value 

Units of 
Published R 

Data 
Source 

Citation I 

Data 
Row 

Solution Medium 3d standard- Sorbent 
ized to  mllg (Solid Medium) Rd Method 

271 I 62 3041.7 + 0.002N CaC12 3041 ,731 I c a  sat. montmoriilonite #I 1 (Santa 
Rita NMl BS 

1 Ca sat. montmorillonite #21 
(Burns. Miss.) 

0.002N CaC12 BS 

0.02N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) 

BS 

BS I 
~~ ~ 1 Ca sat. montmorillonite #21 

(Burns. Miss.) 
0.2N CaC12 10.2 

mllg BS 0.5 I 100 0.1N CaC12 
Ca sat. montmorillonite #21 

(Burns, Miss.) 275 -+ 0.01N CaC12 10.330 

39,174 0.2N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

BS 

BS 

46.0 I mllg BS 0.5 1 100 0.2N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) 46.006 278 62 

279 62 

280 62 

201 62 

282 . 62 

283 62 

284 62 

285 62 

286 62 

287 62 

288. 62 

289 62 

290 62 

291 62 

46,3,8 0.1 N CaC12 

61,209 0.1 N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

BS 

BS 

69.4 I mllg BS 69,414 0.2N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) 

79.2 I ml/g 
Ca sat. montmorillonite #21 

(Burns. Miss.) 
79.203 I 0.1 N CaC12 BS 0.5 I 100 

BS 0.5 I 100 0.02N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) -+ 116.3 

98,502 0.2N CaC12 

16,269 0.01N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

BS 

BS 

BS 0.1N CaC12 
Ca sat. montmorillonite #21 

(Burns, Miss.) 11 8.333 118.3 

122.2 122,161 I Ca sat. montmorillonite #21 
(Burns. Miss.) 0.02N CaC12 BS 

127.0 I mllg BS 0.2N CaC12 
Ca sat. montmorillonite #21 

(Burns, Miss.) 126.996 

140.2 I mllg . .- --- I Ca sat. montmorillonite #21 I - - ^._ BS 0.5 I 100 14U.ZLY u.uiN L a u L  

0.002N CaC12 

(Burns, Miss.) 

(Burns, Miss.) 131.004 157.7 1 mllg .=_. C C .  I Ca sat. montmorillonite #21 I BS 0.5 I 100 

BS 0.5 1 100 0.02N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) 167.545 
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- 
162 I OEl V SO-360'E oz w 

062 V 

V 

EO-3PE'E 

PO-39P'E. 

oz 

oz 

w 

w 68Z 

88Z 
- 

I OEl V LO-36L'E oz w 

L8Z 

98Z 
- 

02 

oz 

w 

w 

V 

V 

PO-3Z8'E 

90-3Z6'E 

V S8Z oz 

oz 

EO-3ZL'E 

90-3SE'P 

w 

w P8Z V 

oz w E8Z V 

V 

EO-391'P 

SO-36L.P Z8Z 

18Z 
- I OEl oz 

oz 

w 

w 1 OEl V so-3 LO'S 

081 PO-3LO'S 

EO-3S9'S 

oz 

oz 

w 

w 

V 

V 6LZ 

w 8LZ oz 

oz 

PO-3E0'9 

€0-3663 

V 

V w -LLZ 

9LZ 
- 

oz w 10-300'1 

10-300'1 

V 

V oz w SLZ 

kl 
oz w PLZ V 

V 

10-300'1 

10-300'1 oz ELZ 

ZLZ 
- 

w 

w V 

V oz w LLZ 



- Sorbent 

Data 
Row 

Data 
Source 

Citation # 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

292 

293 

294 

62 

62 

62 

W )  

CSU) 

CS(U 

CS(l) 

212.6 mllg 212.552 

212.8 mllg 212.840 

243.2 mllg 243.186 

313.5 mllg 313.505 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

0.1 N CaC12 

0.02N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Bums. Miss.) 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

0.01 N CaC12 

0.01N CaC12 

0.2N CaC12 

0.002N CaC12 

K sat. montmorillonite # I1  (Santa 
Rita, NM) 

K sat. montmorillonite # I  1 (Santa 
Rita. NM) 

0.1M KCI 

0.02M KCI 

K sat. montmorillonite #11 (Santa 
Rita, NM) 

K sat. montmorillonite # I  1 (Santa 
Rita NMl 

0.01M KCI 

0.2M KCI 

l- Sorbate I Solution 
Volume to 
Sorbent 

Mass Ratio 
(mllg) 

Equili- 
bration 
Time in 

Days 

Sorbent 
- (Solid Medium) 

Density 
glcc 

(Unless 
Noted) 

Solution Medium Rd Method 

state 

100 

100 

100 

100 295 I 62 

100 

100 

100 0.1N CaC12 Ca sat. montmorillonite #21 
(Burns, Miss.) 

0.02N CaC12 

0.002N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns. Miss.) 

489.0 488.997 100 

100 300 

301 

302 

100 0.01N CaC12 Ca sal. montmorillonite #21 
(Burns. Miss.) 614.9 614.936 

672.6 672.601 100 0.002N CaC12 

0.02N CaC12 

0.01N CaC12 

0.002N CaC12 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

Ca sat. montmorillonite #21 
(Burns, Miss.) 

7 
306 62 

Cs(l) I 914.4 I mllg I 914.432 100 

Cs(l)- I 1037.5 1 mllg I 1037.509 100 

100 1053.5 1053,493 

2534.6 2534.644 

7.673 

0.002N CaC12 
Ca sat. montmorillonite #21 

(Burns. M~SS.) 100 

100 I K sat. montmorillonite # I  1 (Santa 
Rita. NMI 0.2M KCI 

100 

100 

0.002M KCI K sat. montmorillonite #11 (Santa 
Rita, NM) 100 

100 

310 

312 100 
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Compilation of Sorption Values 

I I I I I 

Final Sorbate 
Solution 
Concen- 

tration* Molar 
(Unless 
Noted) 

- 

Data 
Row 

Sorbed 
Sorbent 

Rd for D= Cation Concentratio 
Desorption Sorbent n On the Exchange 
Experiment, Surface Area Solid in 

(m.m/g) mmollg A= Absorption Capacity 
(CEC meql Unless 

Noted 
Experiment 

1009) 

2.76507 

2.64E-06 

A 130 

A 130 

2.11 E-06 A 130 

' 1.00E-10 

1.86E-04. 

A 130 

A 130 

1.33E-05 

1.30E-07 

1.08E-06 

A 130 

A 130 

A 130 

1.00E-10 

1.00E-10 

A 130 

A 130 

7.90E-08 

1.00E-10 

A 130 

A 130 

1.00E-01 

1.00E-01 ' 

A 116 

A 116 

1.00E-01 

1.00E-01 

I .00E-01 

7.05E-03 

A 116 

A 116 

A 116 

A 116 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entrles 

are Eh in mv) 

Tempera- 
ture (C) Final pH Notes 

292 

293 

- 
20 

20 

294 

295 

- 
20 2.41E-05 I A I 130 I 
20 

296 

297 

- 
20 

20 

298 

299 

- 
1.00E-10 1 A I 130 I I I 20 

20 1.48E-07 I A I I30 I I I 
300 AA 20 

301 AA 20 

20 302 

303 

304 

- 

- 

AA 

20 

20 

305 

306 

_. 

20 

20 

307 

308 

- 
20 

20 

309 AA 20 

310 

31 1 

- 
20 

20 

312 A A '  20 

- _- _-- --I 



Rd Method 

Equill- 
bratlon 
Time in 

Days 

313 62 CS(l) 60 ml/g 59.940 

314' 

315 

62 CS(U 73 mllg 72.917 

62 CS(U 93 mllg 93.336 

BS 

BS 

BS 

BS I 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

316 

317 

62 CS(l) 139 mllg 138.982 

62 CS(l) 145 mllg 145.084 

322 

323 

62 W) 202 mllg 201 628 

62 c m  215 mllg ' 215.202 

324 

325 

326 

327 

62 CS(l) 299 mllg 2 9 9.0 5 8 

62 CS(l) 397 mllg 396.748 

62 W )  438 mllg 438.122 

62 CS(U 584 mllg 583.513 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

329 

330 

331 

332 

62 CS(l) 1044 ml/g 1043.536 

62 CS(l) 1319 mllg 1318.520 

62 cqij 1406 inllg 1405.873 

62 W l )  1697 mllg 1696.769 

Compilation of Sorption Values 

Sorbent Solution 
Volume to  

Sorbent 
Mass Ratic 

(mllg) 

1 Sorbate I I 
Data (Analyte) Published (or E; 1 Source 1 andits I I Units of IRd standard- 

Caiculated) Published Rd ized to  mllg 
Citation # valence Rd Value 

Solution Medium 
Density 

(Unless 
Noted) 

glcc 
' Sorbent 

(Solid Medium) 

I I state I 
BS 1 0.5 100 0.1M KCI 

K sat. montmorillonite #11 (Santa 
Rita. NMI 

100 0.2M KCI 

0.2M KCI 

K sat. montmorillonite #11 (Santa 
Rita, NM) 

K sat. montmorillonite #11 (Santa 
Rita. NMI 100 

100 

100 

-- 
0.02M KCI 

0.1M KCI 

K sat. montmorillonite #11 (Santa 
Rita, NM) 

K sat. montmorillonite #11 (Santa 
Rita. NM) 

I K sat. montmorillonite #11 (Santa 
Rita. NMI I 0.2M KCI 100 

100 0.01M KCI 

0.1 M. KCI 

K sat. montmorillonite # 1 1  (Santa 
Rita, NM) 

K sat. montmorillonite #11 (Santa 
Rita. NMI 1 00 

I 321 1 62 I Cs(l) I 196 I ml/g 1 195.903 0.2M KCI I K sat. montmorillonite #11 (Santa 
Rita. NMI 100 

100 0.002M KCI 

0.2M KCI 

K sat. montmorillonite #11 (Santa 
Rita, NM) 

K sat. montmorillonite #11 (Santa 
Rita. NMI 100 

100 0.1M KCI 

0.1 M KCI 

K sat. montmorillonite #11 (Santa 
Rita, NM) 

K sat. montmorillonite #11 (Santa 
Rita. NMI 100 

rt. montmorillonite #11 (San 
100 0.1M KCI 

K si ta 
Rita, NM) 

100 

328 I 62 I Cs(l) 1 802 1 mllg I 802.255 100 

100 0.01M KCI 
K sat. montmorillonite #11 (Santa 

Rita. NM) 

Rita. NMI 

100 

0.01M KCI 100 

100 I K sat. montmorillonite #11 (Santa 
Rita, NM) 0.02M KCI 

333 1 62 1 Cs(l) I 1797 I mllg 1 1796.516 I K sat. montmorillonite #11 (Santa 
Rita. NMI 0.02M KCI 100 
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Compilation of Sorption Values 

Sorbent 
Surface Area 

(mmlg)  

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratio 

n On the 
Solid In Notes 
mmoilg 
Unless 
Noted 

Final pH 
, 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Data 
Row 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

1009) ' 

Tempera- 
ture (C) 

1.16E-05 

8.47E-05 

313 

314 

- 

A 116 

A 116 

6.54E-03 I A I 116 

1.00E-10 A 116 

20 

20 5.66E-04 I A I 116 

315 

316 

- 
5.10E-05 

4.07E-03 

20 

20 

317 

318 

- 
20 

20 

4.30E-04 

3.99E-06 

319 

320 

- 
20 

20 

3.96E-03 

3.56E-05 

1.00E-10 116 32 1 20 

322 

323 

- 
20 3.33E-03 I A 1 116 

20 3.13E-07 I . A I 116 

324 

325 

- 
20 

20 

2.56E-06 

2.04E-07 

326 20 1.00E-10 I A I 116 

327 20 1.50E-04 I A I 116 

328 20 

329 20 

330 20 7.44E-07 I A I 116 

331 20 

20 

20 

6.15E-06 

5.30E-08 332 

333 
- 

AA 



Rd Method 

Equili- 
bration 

in 

8438 

10801 

21362 

6.6 

7.3 

mllg 

mllg 

mllg 

mllg 

mllg 

Compilation of Sorption Values 
- 

3ata 
Row 

- 
334 

335 

336 

337 

338 

339 

340 

34 1 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbate 
(Analyte) 
and i ts 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mlkl) 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Data 
Source 

Citation I 

'ublished (or 
Calculated) 

Rd Value 

Units of 
Published Rc 

?d standard 
ized to  mllg 

Sorbent 
(Solid Medium) 

Solution Medium 

62 0.01M KCI K sat. montmorillonite #I 1 (Santa 
Rita. NM) BS 1 0.5 2173.185 

62 2930 I mllg 0.01 M KCI BS I 0.5 K sat. montmorillonite #11 (Sank 
Rita, NM) 

K sat. montmorillonite #11 (Sank 
Rita. NMI 

2929.689 

2957.680 0.01M KCI BS I 0.5 62 2958 I mllg 

62 3566 1 ml/g 0.002M KCI K sat. montmorillonite #11 (Sank 
. Rita, NM) 

Ksat. montmorillonite #I 1 (Sank 
Rita. NM) 

3565.975 

4755.219 0.002M KCI 62 

62 
K sat. montmorillonite #11 (Sank 

Rita NM) 0.002M KCI 8438.148 

10800.753 
~~ ~ _ _ _ _  

K sat. montmorillonite #11 (Sank 
Rita, NM) 

K sat. montmorillonite #11 (Sank 
Rita. NM) 

62 0.002M KCI 

0.002M KCI 62 21361.942 

62 6.571 0.2M KCI K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

7.345 62 0.1 M KCI 

0.02M KCI 7.382 62 

62 0.01 M KCI BS 1 0.5 K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
' Miss.) 

K sat. montmorillonite #21 (Burn: 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss . )  

7.650 

8.171 0.002M KCI BS I 0.5 62 

62 26.026 0.2M KCI BS I 0.5 

58.960 62 0.1M KCI 

0.2M KCI 62 66.993 

87.743 62 
K sat. montmorillonite #21 (Burns 

Miss.). 
K sat. montmorillonite #21 (Burn: 

Miss.) 

0.2M KCI 

0.02M KCI 62 I 19.560 

125.201 K sat. montmorillonite #21 (Burn: 
Miss.) 

K sat. montmorillonite #21 (Burn: 
Miss I 

62 0.1 M KCI 

0.2M KCI 146 I ml/g 145.993 62 

62 162 1 ml/g 162.201 0.01 M KCI K sat. montmorillonite #21 (Burn! 
Miss.) 

BS 0.5 
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Compilation of Sorption Values 

I - 

Data 
Row 

Sorbent I Sorbed 
:oncentratio 
n On the 
Solid in 
mmollg 
Unless 
Noted 

Rd for D= 
Desorption 
Experiment, 

A= Absorptioi 
Experiment 

REDOX Conditions 

are Eh in mv) 
Final pH (Numeric Entries I- .- Tempera- 

ture (C) 
Notes 

7 4.71E-07 334 20 A 

335 

336 

- --I 3.50E-08 

A 116 I 20 

20 A 116 I 
337 Ij 2.72E-05 A 

A 

20 

20 338 

339 

- 
1.02E-07 + 9.00E-09 

A 

A 

20 

20 340 

34 1 

342 

- 
20 I 1.00E-10 A 116 I 
20 1.00E-01 I 1.00E-01 

A 

A 34 3 20 

344 1.00E-01 

1 .OOE-01 =I= 1.00E-01 

A 

A 

20 

20 345 

346 

347 

348 

349 

- 

- 

- 

20 A 130 I 
20 I 8.05E-03 A 130. I 
20 I 6.71E-03 A 130 I 
20 I 6.26E-04 A 130 I 

350 

351 

- +4- AA 

20 I 5.82E-05 A 130 1 
20 

20 

4.68E-03 

352 

353 

354 

_. 

- 

- 

I AA 

20 1 4.51E-06 130 I 
20 I 4.13E-03 130 I 
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'ublished (or 
Calculated) 

Rd Value 

Units of 
Published R 

1639 

1865 

1910 

2417 

3022 

3867 

3998 

6047 

11738 

mllg 

mllg 

mllg 

mllg 

mllg 

mllg 

mllg 

mllg 

mllg 

Compilation of Sorption Values 
- 

3ata 
Row 

- 
355 

356 
- 

- 
357 
- 
358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbate 
(Analyte) 
and i ts 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Equili- 
bration 

Days 

Rd Method 
Data 

Source 
Citation # 

Rd standard 
ized to  mllg 

Sorbent 
(Solid Medium) Solution Medium 

164.815 0.1M KCI I K sat. montmorillonite #21 (Burns 
Miss ) 62 

62 

100 

100 0.2M KCI I K sat. montmorillonite #21 (Burns 
'Miss.) 

K sat. montmorillonite #21 (Bums 
Miss.) 190.930 I 0.002M KCI 100 62 

62 205.513 BS I 0.5 100 K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Bums 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) . 

K s'at. montmorillonite #21 (Burns 

0.2M KCI 

62 282.928 BS I 0.5 100 

410.555 I 0.1M KCI BS I 0.5 100 62 

62 

62 + 
mllg 

y 
0.5 

423.315 

542.477 

0.1 M KCI 100 

100 

Miss.) 
K sat. montmorillonite #21 (Burns 

Miss.) 
K sat. montmorillonite #21 (Burns 

Miss.) 
K sat. montmorillonite #21 (Bums 

Miss.) 
K sat. montmorillonite #21 (Burns 

Miss.) 

62 751.782 I 0.02M KCI 100 

100 62 1113 mllg BS 1 0.5 0.01M KCI 1112.634 

1171.93 62 1172 mllg BS 1 0.5 100 

62 i 
0.5 

K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

1639.30 1 

1864.931 

0.01M KCI 100 

100 62 

1910.371 K sat. montmorillonite #21 (Bums 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

0.02M KCI 100 

100 

62 

62 241 6.91 9 

3021.516 100 I 0.002M KCI 62 

62 0.01M KCI -----t- 0.01M KCI 

K sat. montmorillonite #21 (Burns 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 

3867.422 

3998.357 

100 

100 62 

62 
K sat. montmorillonite #21 (Burns 

Miss.) ; 

K sat. montmorillonite #21 (Bums 
Miss.) 

K sat. montmorillonite #21 (Burns 
Miss.) 
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0.002M KCI 6046.759 

11738.415 

100 

100 62 

11869 mllg 0:002M KCI I 62 100 



V 

V 

01-300'.C oz 

LO-36C'Z oz 

V 

V 

90-3d6.Z oz 

L 0-3ZE'E oz 

V 

V 

EO-3SS'E ' oz 

01-3OO'L oz 

-I 
I 

- 
SLE 

tLE 
- 

V 01-300' 1 oz 

1 OEL V 1 80-308'8 I I oz 

&LE 

ZLE 

- 
V 90-3EL' 1 oz 

V 80-306'E- oz 

,I 
CLE V 01-300'1 OZ 

V SO-36E'E oz OLE 

69E 

- 
V LO-3ZE'P oz 

V 0 1-300' 1 oz 89E 

L9E 

- 

j-+ OE 1 

V I 80-3OP'S I I OZ 

99E 

S9E 

P9E 

- 

- 

V 90-30L.9 oz 

V LO-378.8 oz 

1 OEL V I SO-36'8 I I OZ WI 

I OEL v I SO-3SE'l I E9E 

Z9E 

- 
I OEL I OZ 

I OEL F9E 

09E 

- 

6SE 

8SE 

- 

WI LSE 

9SE 

- 
WI 

I OEL V SO-39t'P oz 



'ublished (Or 

Calculated) 
Rd Value 

Units of Rd standard- Sorbent 
Published Rd ized to mllg (Solid Medium) 

Rd Method bratlon 
Time 

Days 

~ 

15314 

8.4 

K sat. montmorillonite #21 (Burns, 
Miss.) 

Mg sat. montmorillonite #11 (Sank 
Rita. NMI 

mllg 1531 3.761 

mllg 8.382 

8.4 

8.4 

Mg sat. montmorillonite #11 (Sant: 
Rita, NM) 

Mg sat. montmorillonite #11 (Sant; 
Rita. NM) 

mllg 8.383 

mllg 8.428 

8.5 
Mg sat. montmorillonite #11 (Sant: 

Rita. NM) mllg 8.513 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

111.8 

126.3 

1,757 

126,259 

Mg sat. montmorillonite #11 (Santi 
Rita, NM) 

Mg sat. montmorillonite #11 (Sank 
Rita. NMI 

mllg 

mI/g 

135.7 

156.4 

. ,  
Mg sat. montmorillonite #11 (Santi 

Rita, NM) 
Mg sat. montmorillonite #11 (Sank 

Rita. NM) 

mllg 135.715 

mllg 156.421 

217.5 217,486 
Mg sat. montmorillonite # I1  (Sank 

Rita. NMI mllg 
~~~ 

246.8 

257.9 

Mg sat. montmorillonite #11 (Santi 
Rita. NM) ' 

Mg sat. montmorillonite #11 (Sank 
Rita. NM) 

mllg 246.834 

257.922 mllg 

344.0 343,979 Mg sat. montmorillonite #11 (Sank 
Rita, NM) 

mllg 

Compilation of Sorption Values 
- 

Data 
Row 

- 
376 

~~ 

Solution Medium 

Sorbate 
(Anal yte) 
and its 
valence 

state , 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solutlon 
Volume to 

Sorbent 
Mass Ratio 

tmllg) 

E CI u i I i - 
Data 

Source 
zitation # 

62 1 Cs(l) O.OO2M KCI 

0.002N MgC12 

100 

100 377 62 

378 

379 

- 
0.2N MgC12 100 62 

62 0.01N MgC12 

0.02N MgC12 

100 

100 380 

381 

382 

- 

- 

62 

62 
Mg sat. montmorillonite #11 (Sant: 

Rita, NM) 
Mg sat. montmorillonite #11 (Sant; 

Rita. NMI 

' 8.8 mllg 

. 44.0 mllg 44,041 

0.1N MgC12 

0.2N MgC12 

100 

100 62 
. ,  

57,054 Mg sat. montmorillonite #11 (Sank 
Rita, NM) 

57.1 mllg 383 0.1N MgCl2 BS I 0.5 100 

100 

100 

62 

62 384 58,057 58.1 rnllg 

76.1 mllg 76.071 

Mg sat. montmorillonite #11 (Sant; 
Rita. NM) 

Mg sat. montmorillonite #11 (Santi 
-Rita. NMI 

0.2N MgC12 

0.1 N MgC12 385 62 

386 

387 

- 
62 0.02N MgCl2 Mg sat. montmorillonite #11 (Sant; 

Rita, NM) 
Mg sat. montmorillonite #11 (Sank 

Rita, NM) 
Mg sat. montmorillonite #11 (Sank 

Rita. NMI 

81.923 

102,344 

106,406 

102.3 

106.4 

100 

100 62 0.2N MgC12 

0.02N MgCl2 388 

389 

390 

- 

- 

62 100 

62 0.01N MgC12 

0. I N  MgCl2 

100 

100 62 

391 

392 

- 
62 0.002N MgC12 

0.02N MgC12 

100 

100 62 

393 

394 

- 
0.01N MgC12 100 

100 

62 

62 0.2N MgCl2 

395 62 0.01 N MgC12 100 0.5 

BS 0.5 396 
- 

62 0.1 N MgClZ 100 
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Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent Rd for D= 
Cation 

Desorption 
Experiment, Exchange 

Capacity 
(CEC meql Experiment 

A= Absorption a 

IOOg) 

Compilation of Sorption Values 
- 

Data 
Row 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent . I  Sorbed 
Concentratio 

n On the 
Solid in 
mmollg 
Unless 
Noted 

REDOX Conditions 
(Numerlc Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Notes ' Final pH 

376 AA 20 6.00E-09 I A I 130 

377 AA 20 

~ ~~ 

1.00E-01 1 A 1 116 

378 

379 

- 
AA 1.00E-01 I A . I 116 

AA 20 1.00E-01 I A I 116 

380 

381 

- 
. 20 

20 

AA 

AA 

1.00E-01 

1.00E-01 

382 

383 

- 
20 5.96E-03 I A I 116 AA 

AA 20 

20 

5.78E-03 

5.79E-04 384 AA 

385 

386 

- 
AA 20 4.94E-04 I A I ' 116 

AA 20 4.78E-03 

4.75E-05 387 AA 20 

388 20 

20 

4.46E-04 

4.19E-03 

AA 

AA 389 

390 

391 

- 
20 

20 

3.82E-05 

3.56E-03 

AA 

AA 

392 

393 

- 
20 3.34E-05 I A I 116 AA 

AA 20 

20 

2.64E-04 

2.53E-06 394 AA 

395 

396 

- 
2.39E-05 

1.99E-06 
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20 

AA 
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0.5 

0.5 

100 

100 

Compilation of Sorption Values 
- 

Data 
Row 

Sorbate 

state 

Sorbent 
Density 

(Unless 
Noted) 

Equill- 
bration 
Time in 

Days 

Solution 
Volume to 

Sorbent 
Mass Ratia 

(mllg) 

Units of 
Published Rd 

Rd standard. 
ized to mllg 

I 

0.002N MgC12 
g sat. montmorillonite #11 (Santa 

Rita. NM) 
397 

398 

- 
433.419 mllg 

ml/g 618.974 0.02N MgC12 I g sat. montmorillonite #11 (Santa 
Rita NM\ 

399 

400 

- 

~ 

0.002N MgC12 

0.01N MgC12 

g sat. montmorillonite #11 (Santa 
Rita. NM) 

g sat. montmorillonite #11 (Santa 
Rita NM\ . 

0.5 I 100 656.821 

665.491 

mllg 

m 119 

401 

402 

- 
I 0.2N MgC12 

g sat. montmorillonite #11 (Santa 
Rita NMI 723.1 

1034.1 

723.085 

1034.088 

mllg 

mllg 0.2N MgCl2 I g sat. montmorillonite #11 (Santa 
Rita. NM) I BS 0.5 I 100 

403 

404 

405 

- 

- 

62 I Cs(l) I 1279.9' mllg 
~~ 

0.5 1 100 0.002N MgC12 
g sat. montmorillonite #11 (Santa 

Rita. NM) 

0.1 N MgC12 Rita. NM) 

1279.863 IC12 ^ ^^^. . - ~ 

0.5 I 100 m I@ 

mllg 

1349.831 

1429.884 I Bs 

406 mllg 1 '  BS 0.02N MgCl2 

0.02N MgC12 

g sat. montmorillonite #11 (Santa 

g sat. montmorillonite #11 (Santa 
Rita, NM) 

Rita. NM) 

1464.976 

2008.464 407 mllg 

408 62 I Cs(l) I 2105.5 mllg 2 105.529 

409 

410 

- 
mllg 

mllg 

51 58.288 

5974.976 

:12 

,I2 

I 

nnnr., .._n 

41 1 62 1 Cs(l) I 10.6 mllg 10.589 0.2N MgCl2 

0.1N MgCl2 

Mg sat. montmorillonite #21 
(Burns, Miss.) 

Mg sat. montmorillonite #21 
(Burns. Miss.) 

BS 

BS 412 62 I &(I) I 10.6 10.593 0.5 I 100 mllg 

mllg 413 

414 

415 

- 

- 

62 I Cs(l) I 10.6 10.645 0.02N MgC12 
Mg sat. montmorillonite #21 

(Burns. Miss.) 

I Mg sat. montmorillonite #21 
(Burns, Miss.) .~10.811' 

10.976 

mllg 

mllg 

0.01N MgC12 

0.002N MgC12 I 

Mg sat. montmorillonite #21 
(Burns, Miss.) 

416 

417 

- 
0.2N MgC12 

Mg sat. montmorillonite #21 
(Burns, Miss.) mllg 

m I@ 

43.042 

52.935 0.2N MgC12 
Mg sat. montmorillonite #21 . 

Burns. Miss.) I 0.5 I 100 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratio 

Sorbent n On the 

(m.m/g) mmoilg 
Unless 
Noted 

Surface Area Solid in Notes 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100g) 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

1.55E-04 A I 116 AA 

AA 

20 

20 1.26E-06 A I 116 

20 

20 

1.16E-05 

'1.08E-06 

AA 

AA 

AA 

AA 

20 

20 

1.12E-07 

1.00E-10 

,t" 116 
AA 

AA 

20 

20 

6.43E-07 

6.30E-08 

AA 20 1.00E-10 A I 116 

'A 1 116 20 

20 

AA 

AA 

5.80E-08 

1.00E-10 A I 116 

,t"" 116 
20 

20 

4.40E-08 

I .00E-10 

AA 

AA 

I 
AA 20 1.00E-10 

AA 20 1.00E-01 

AA 20 1.00E-01 

20 8.56E-02 

I 
AA 20 1.00E-01 414 I 

20 1.00E-01 AA 

AA 20 5.99E-03 

5.45E-04 

A 130 

417 I AA 20 A I 130 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) 
and its 
valence 

state 

Units of 
Published Rd 

Rd standard. 
ired to  mllg 

Compilation of Sorption Values 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Vol.ume to 

Sorbent 
Mass Ratio 

(mllg) 

Solution Medium 

Equili- 
bratlon 
Time in 

Days 

Published (0 

Calculated) 
Rd Value 

Data 
Row 

Sorbent 
(Solid Medium) Rd Method 

418 

419 

- 
Mg sat. montmorillonite #21 

(Burns. Miss.) 0.1N MgC12 0.5 100 57.2 

57.5 

57.151 

57.499 

BS 

0.1 N MgC12 100 
Mg sal. montmorillonite #21 

(Burns. Miss.) 
Mg sal. montmorillonite #21 

(Burns, Miss.) 
Mg sal. montmorillonite #21 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

(Burns,'Miss.) 
Mg sal. montmorillonite #21 

(Burns. Miss.) 

BS 

BS 

0.5 

,0.5 420 

421 

- 
0.2N MgC12 100 74.9 

87.7 

74.888 

87.657 0.2N MgC12 BS 

BS 

0.5 

0.5 

100 

100 422 62 I Cs(l) 100.3 0.1N MgC12 100,297 

102.754 

108.043 

423 

424 

- 
0.1 N MgCl2 BS 0.5 102.8 100 

100 

100 

108.0 0.01N MgCi2 
Mg sat. montmorillonite #21 

(Burns, Miss.) 
Mg sal. montmorillonite #21 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

(Burns. Miss.) 
Mg sat. montmorillonite #21 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

(Burns. Miss.) 

BS 

BS 

0.5 

0.5 425 120.7 mllg I 120.676 0.2N MgCl2 

0.02N MgCP 426 

427 

- 
BS 0.5 134.5 

141.8 

134.506 

141.753 

100 

100 BS 0.5 0.2N MgC12 

0.002N MgCl2 428 

429 

_. 

BS 0.5 100 147.7 

187.5 

147.685 

187.541 0.5 100 
Mg sal. montmorillonite #21. 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

. (Burns. Miss.) 
Mg sat. moptmorillonite #21 

(Burns. Miss.) 
Mg sat. montmorillonite # 2 1  

(Burns, Miss.) 
Mg sal. montmorillonite #21 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

(Burns. Miss.) 
Mg sat. montmorillonite #21 

(Burns. Miss.) 

0.02N MgC12 

0.01 N MgCi2 

BS 

BS 430 198.6 0.5 100 198.646 

231.958 431 62 I Cs(l) 232.0 0.1N MgCl2 BS 

BS 

0.5 

0.5 

100 

100 432 62 I Cs(l) 247.0 mllg I 247.044 0.02N MgCI2 

0.01N MgCl2 433 62 I Cs(l) 269.8 mllg 1 269.831 BS 0.5 

0.5 

100 

100 434 62 I Cs(i) 315.9 mllg I 315.905 BS 0.02N MgC12 

0.01N MgCl2 435 

436 

- 
BS 0.5 390.1 

412.1 

390.131 

412.118 

100 

100 BS 0.5 
Mg sal. montmorillonite #21 

(Burns. Miss.) 
Mg sat. montmorillonite #21 

(Burns, Miss.) 
Mg sat. montmorillonite #21 

(Burns. Miss.) 

0.002N MgC12 

0.01 N MgC12 437 

438 

- 
BS 0.5 100 498.9 

545.6 

498.877 

0.002N MgCl2 0.5 100 BS 
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Rd for D= 
Desorption 
Experiment, 

4= Absorption 
Experiment 

Sorbed 
Concentratio 

Sorbent ' n On the 

(m.m/g) mmollg 
Unless 
Noted 

Sorbent 
Cation 

Exchange Surface Area Solid in Notes 
Capacity 

(CEC megl 
1009) 

A 

A 

130 

130 

A 

A 

130 

130 

A 130 

A 

A 

130 

130 431 

432 

433 

434 

AA 20 

AA 20 

AA 20 

AA 20 

' A  

A 

130 

130 

A 130 

1 1.29E-05 
~ 

Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

REDOX Conditions Tempera- 
Data Final pH (Numeric Entries 
Row ture (c) 

are Eh in mv) 

+- l+--t  419 

A I 130 1 5.39E-04 

A I 130 I 4.81E-05 

A I 130 I 
4.14E-05 

-l-++t- 425 

I 3.82E-03 A I 130 I 
1.00E-10 

3.59E-07 

A I 130 1 420 AA 20 

I 430 

2.80E-05 A I 130 I 
2.72E-04 

2.64E-07 

2.45E-06 

A I 130 I 1.92E-07 

-q-j+j-% 
437 AA 20 

A I 130 1 
1.47E-04 

A I 130 1 
438 I I AA 1 2 0  A I 130 I 



Rd standard- 
ked to mllg Solution Medium Sorbent 

(Solid Medium) 

566,354 0.02N MgCl2 Mg sat. montmorillonite #21 
(Burns, Miss.) 

567,837 

785.304 

0.002N MgC12 

0.01N MgC12 

Mg sat. montmorillonite #21 
(Burns, Miss.) 

Mg sat. montmorillonite #21 
(Bums, Miss.) 

. 

792.156 0.002N MgC12 . Mg sat. montmorillonite #21 
(Burns, Miss.) 

9,300 

9,488 

0.02M NaCl 

0.002M NaCl 

Na sat. montmorillonite #11 (Santa 
Rita, NM) 

Na sat. montmorillonite #11 (Santa 
Rita. NMI 

9.490 

9,537 

0.1M NaCl 

0.2M NaCl 

Na sat. montmorillonite #11 (Santa 
Rita. NM) 

Na sat. montmorillonite #11 (Santa 
Rita. NM) 

185,780 0.01M NaCl Na sat. montmorillonite #11 (Santa 
Rita, NM) 

~ 

251.431 

291,629 

0.2M NaCl 

0.2M NaCl 

NaSat. montmorillonite#ll (Santa 
Rita, NM) 

Na sat. montmorillonite #11 (Santa 
Rita NMI 

364,681 

419.026 

0.1 M NaCl 

0.2M NaCl 

Na sat. montmorillonite #11 (Santa 
Rita, NM) 

Na sat. montmorillonite #11 (Santa 
Rita NMI 

511.840 

529,716 

0.2M NaCl 

0.1M NaCl 

Na sat. montmorillonite #11 (Santa 
Rita, NM) 

Na sat. montmorillonite #11 (Santa 
Rita. NMI 

Compilation of Sorption Values 

I Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

Solution 
Volume to 
Sorbent 

Mass Ratio 

Equlll- 
bratlon 

In 
Days 

(mlkl) 

Data 
Source 

Citation # 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

Units of 
Published Rd 

439 

440 

441 

- 

- 

566.4 mllg 62 

62 567.8 mllg 

62 785.3 mllg 

442 

443 

- 
792.2 

1 175.0 

mllg 

mllg 

62 

62 .I 
~~ 

y174.978 I Mg sat. montmorillonite #21 
Burns. Miss.) 

0.002N MgCl2 

I 
444 

445 

- 
9.3 mllg I 9,254 1 Na sat. montmorillonite # I1  (Santa 

Rita. NMI 0.01M NaCl 0.5 1 .  100 I 62 

62 9.3 mllg 

446 62 9.5 mllg 

447 62 9.5 + BS 

mllg 

mllg 448 62 9.5 

449 62 0.2M NaCl 

0.1 M NaCl 

Na sat. montmorillonite #11 (Santa 
Rita, NM) 

Na sat. montmorillonite #11 (Santa 
Rita. NMI 

104.530 

131.331 

104.5 

131.3 

mllg 

rnllg 450 62 

451 62 159.5 mllg 0.2M NaCl Na sat. montmorillonite #11 (Santa 
Rita. NMI 159.530 

452 

453 

- I 185.8 

251.4 

mllg 

mllg 

mllg 

62 . 

62 0.5 

0.5 454 

455 

- 
291.6 62 

62 364.7 mllg 

rnllg. 456 419.0 62 

62 457 mllg 

mllg 

511.8 

529.7 458 62 

459 - 617.5 I 617,470 I Na sat. montmorillonite #11 (Santa 
Rita NM\ 

0.1M NaCl 0.5 I 100 mllg 62 



Compilation of Sorption Values 

Final pH 

Sorbent I Rd for D= 
REDOX Conditions Tempera- Solution Desorption 
(Numeric Entries Concen- Experiment, 

are Eh in mv) tration, Molar A= Absorptioi 
(Unless Noted), Experiment 
Noted) 

Initial Final Sorbate 
Sorbate 

Solution 
Concen- 

(Unless 
ture (C) tration, Molar 

Sorbed 
ioncentratio 

n On the 
Solid in 
mmollg 
Unless 
Noted 

Notes 

AA 20 1.00E-10 A 

AA 

AA 

' 20 9.54E-02 A 

20 9.79E-02 A 

AA 

AA 

20 4.48E-03 A 

20 4.38E-03 A 

AA 

AA 

20 2.37E-06 A 

A 20 1.96E-04 

AA 

AA 

AA 

20 1.87E-07 A 

20 1.00E-10 A 

20 1.43505 A 

Data 
Row 

- 
439 130 I 
440 

44 1 

- + 130 

\- 

AA 1 20 . I  I 1.00E-10 I A 

442 

443 

- 
130 I 

I 1.00E-10 I A 130 

444 AA I 2o I I 9.45E-02 I A 116 

445 

446 

- 

447 

448 

- 
AA I 2o I 1 9.64E-02 I A 

I 20 I 1 9.74502 I A 

449 

450 

- 

451 AA I 3.75E-04 I A 116 I 
452 AA I 2o I I 3.41E-03 I A 116 I 
453 AA I 2o I I 2.58505 1. A 116 I 454 

455 

- 

456 

457 

458 

- 

- 

116 I 

459 - AA I . * O  I I 1.32E-06 I A 116 I 
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Compilation of Sorption Values . 

. .  

Rd standard- Sorbent 
ized to mllg (Solid Medium) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution Medium 
Data 

Source 
Zitation f l  

Units of 
Published R 

'ublished (or 
Calculated) 

Rd Value 

Data 
Row 

Rd Method 
Time In 

460 

461 

- 
0.1M NaCl I 100 62 

62 

712.6 

935.3 100 0.1M NaCl . 

0.02M NaCl 

0.02M NaCl 

0.01M NaCl 

Rita, NM) 

Rita. NM) 462 

463 

- 
62 1637.3 I mllg 100 

~ 

62 
Na sat. montmorillonite #11 (Sank 

Rita. NM) 
Na sat. montmorillonite #11 (Santz 

Rita. NM) ---I--- 2541.752 

2505.464 * 100 

100 

2505.5 

3056.1 

464 62 

465 

466 

- 
0.02M NaCl I BS 1 0.5 100 3056,095 

Na sat. montmorillonite #11 (Sant: 
Rita, NM) 62 

62 I 0.02M NaCl 100 3442.0 

3561.9 

Rita, NM) 

Rita. NM) I 0.01M NaCl 100 467 62 

468 

469 

- 
Na sat. montmorillonite #11 (Sank 

Rita. NM) 4470.430 I 0.01M NaCl I 100 BS 0.5 62 

62 

4470.4 

4478.0 

5311.2 

Na sat. montmorillonite #11 (Sank 
Rita, NM) 

Rita. NM) 

0.02M NaCl 100 

100 470 

471 

- 
62. 

62 
Na sat. montmorillonite #11 (Sant: 

Rita, NM) 

Rita. NM) 

5538.704 0.01M NaCl 100 

100 472 62 7066.3 I mllg BS 0.5 

473 
- 
.474 

23123.4 * 0.002M NaCl BS I 0.5 100 Na sat. montmorillonite #11 (Sant: 
23123.396 Rita, NM) 62 

62 
Na sat. montmorillonite #21 

11.363 (Burns. Miss.) 

(Burns. Miss.) 

0.2M NaCl 

0.002M NaCl 

0.1M NaCl 

0.02M NaCl 

100 

100 475 

476 

- 
62 

62 
Na sat. montmorillonite #21 

11.536 (Burns, Miss.) 

(Burns. Miss.) 

100 

100 477 62 

478 t 109.9 

I 0.01M NaCl 100 Na sat. montmorillohite #21 
(Burns. Miss.) 11.033 62 

62 

62 

0.2M NaCl 

Y G r - - + -  
479 

Na sat. montmorillonite #21 

(Burns. Miss.) 

100 

100 480 
- 

136.1 I mllg 
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Compilation of Sorption Values 

Sorbed 
Concentratio 

n On the 
Solid In 
mmollg 
Unless 
Noted 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Notes 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

1.21E-07 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

Rd for D= 
Desorption 
Experiment, 

!A= Absorption 
Experiment 

1009) 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

3ata 
Pow Final pH 

460) AA 20 

1.00E-10 20 

20 

AA 

AA 5.1 9E-05 

20 

20 

3.45E-07 

3.34E-05 

A A .  

AA 

20 

20 

2.89E-06. 

2.50E-08 

AA 

AA 

AA 20 2.55E-06 A 1 116 467 

468 AA 20 

20 

2.98507 

1.00E-10 AA 

20 1.80E-08 A 1 116 AA 

AA 20 1 .OOE-l.O 

1.23E-05 AA 20 

AA 20 

20 

1.00E-10 

1.00E-01 AA 474' 

476 

AA 20 

20 

1.01 E-01 

1.00E-01 AA 

AA 20 

20 

1.00E-01 

1.00E-01 1; 
480 

AA 

20 4.51 E-03 A ' 1  130 AA 

AA 20 4.26504 A I 130 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) 
and its 
valence 

state 

EqUlli- 
bratlon 
Time in 

Days 

Solution 
Volume to 

Sorbent 
Mass Ratla 

(mllg) 

Units of 
Published Rd 

Rd standard. 
k e d  to mllg 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Compilation of Sorption Values 

-7- Sorbent 
Density 

glcc 
(Unless 
Noted) 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

Rd Method 

481 

482 

- 
0.1M NaCl 

0.2M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns. Miss.) 

151.0 

194.6 

150,980 

194.598 

BS 

BS 

483 215.4 mllg I 215.354 BS 0.2M NaCl Na sat. montmorillonite #21 
(Burns, Miss.) 

0.02M NaCl 

484 

485 

- 
255.429 

257.147 

BS 

BS 

255.4 

257.1 

486 

487 

- 
' BS 0.2M NaCl Na sat. montmorillonite #21 

(Burns, Miss.) 
272.2 

320.3 

272.247 

320.312 BS 0.1M NaCl I Na sat. montmorillonite #21 
(Burns. Miss.) 

488 320.5 mllg I 320.459 BS 0.01 M NaCl Na sat. montmorillonite #21 
(Burns, Miss.) 

489 62 I Cs(l) 456.7 0.002M NaCl 

0.1 M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #2'1 
(Burns, Miss.) 

BS 

BS 

456.672 

474.085 490 474.1 

491 

492 

_. 

512.735 + 0.1 M NaCl 

0.1M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns. Miss.) 

BS 

BS 

512.7 

572.8 

493 636.7 mllg I 636.715 BS 0.1 M NaCl Na sat. montmorillonite #21 
(Burns, Miss.) 

494 0.02M NaCl 

0.02M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns. Miss.) 

1637.505 

2027.906 

BS 

BS 

1637.5 

2027.9 495 

496 

497 

- 

- 

62 1 Cs(l) 

2222.3 mllg I 2222.315 BS 0.02M NaCl Na sat. montmorillonite #21 
, (Burns, Miss.) 
Na sat. montmorillonite #21 

(Burns. Miss.) 0.002M .NaCI BS 2260.0 2260.008 

271 6.960 498 

499 

_. 

2717.0 BS 0.5 1 100 0.02M NaCl 
Na sat. montmorillonite #21 

(Burns, Miss.) 

0.01 M NaCl 

0.01M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns, Miss.) 

2923.0 

3218.4 

3451.3 

2923.048 

321 8.361 

BS 

BS 500 62 I Cs(l) 

501 
- 

62 1 Cs(l) mllg I 3451.260 0.5 I 100 0.02M NaCl Na sat. montmorillonite #21 
(Burns, Miss.) BS 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbed 
Concentratio 

Sorbent n On the 

(m.mlg) mmollg 
Unless 
Noted 

Surface Area Solid in Notes 

Final Sorbate Sorbent Solution Rd for D= Cation 
Desorption 

Concen- Exchange tration, Molar Experiment,, Capacity 
A= Absorption 

(Unless (CEC meql 
Noted) Experiment 

1009) 

REDOX Conditions 

are Eh in mv) 
Final pH (Numeric Entries 

Data 
Row 

Tempera- 
ture (C) 

481 

482 

- 
20 I I 3.85E-03 A 130 

2o I 3.33E-05 

3.12E-06 483 

484 

- 
2o I 
2o I 1.00E-10 

2.89E-03 485 2o I 
486 2o I 2.73E-07 

.2.33E-04 487 

480 

- 2o I 
.2.60E-03 I A I 130 

489 2o I 1.85E-03 

1.85E-06 . 490 
2o I 

491 2o I 1.65505 

1.46E-07 492 

493 

- +- 1.00E-10 I A I 130 

494 --+e- + 20 

5.57E-05 

495 

496 2o I 4.40507 

4.98E-05 497 
- 
498 

2o I 
20 I 3.86E-06 

3.54E-05 499 

500 

- +-+- 2o I 
. 3.31E-06 1 , 1 ,  

3.00E-08 
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Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method Rd standard- 
k e d  to  mllg 

Solution Medium Sorbent 
(Solid Medium) 

I 

3947,393 0.01M NaCl 
Na sal. montmorillonite #21 

(Burns, Miss.) . 

4340,413 

4898.509 

0.01M NaCl 

0.002M NaCl 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns. Miss.) 

7378.696 

10543,716 

0.002M NaCl 

0.002M'NaCi . 

Na sat. montmorillonite #21 
(Burns, Miss.) 

Na sat. montmorillonite #21 
(Burns. Miss.) 

. 6.300 
synthetic standard ground water 

lo% "% quartz AqllO5. pH8.2. TDS 1105 mgll 

7.900 
synthetic standard ground water 
Aq1105, pH8.2, TDS 1105 rngll l o% bentonite' "% quartz 

16.000 
synthetic standard ground water 

Aq293, pH8.2,'TDS 293 mgll 
10% bentonite, 90% quartz 

20.000 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 

10% bentonite, 90% quartz 

25.000 

25.000 

synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 
synthetic standard ground water 
Aq1105. pH8.2, TDS 1105 rngll 

10% bentonite. 90% quartz 

lo% bentonite' "% quartz 

32.000 

32.000 

32.000 

40.000 

63.000 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgll 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgll 

synthetic standard ground water 
Aq1105, pH8.2. TDS 1105 mgll 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 rngll 
synthetic standard ground water 
AallO5. ~H8.2.  TDS 1105 mall 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

l o% bentonite' "% qua* 

10% bentonite. 90% quartz 

100% bentonite 

518 

519 

520 

521 

522 

63 

63 

63 

63 

63 

79.000 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgli 

100% bentonfie . 

160.000 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgll 100% bentonite 

Compilation of Sorption Values 

l- Sorbate Solutlon 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Equili- 
bration 
Time in 

Days 

(Analyte) Published (or , Units of 
and its Calculated) R, 
valence I Rd Value I '  Data 

Source 
Citation # 

3ata 
Row 

state 

0.5 100 - 

0.5 100 

100 0.5 504 

505 

506 

I Bs 0.5 100 

I Bs 
0.5 100 

I Bs 7 10 to 50 507 63 

508 63 7 

7 

10 to 50 

10 to 50 I synthetic standard ground water 
Aa293. ~H8.2 .  TDS 293 mall 16.000 I 10% bentonite, 90% quartz 

I Bs 7 10 to 50 

_1" BS 

7 

7 

10 to 50 . 

10 to 50 I synthetic standard ground water 
Aa293. ~H8.2.  TDS 293 mall 25.000 I 10% bentonite, 90% q u a e  

I Bs 7 10 to 50 

180 

7 

10 to 50 

10 to 50 

I Bs 180 

180 

10 to 50 

10 to 50 I Bs 

Cs(l) I 0.04 I m3lkg 10 to 50 

10 to 50 

180 

7 

7 

7 

10 10 50 

.10 lo 50 160.000 I I synthetic standard ground water 
Aa293. ~H8.2. TDS 293 mall 

100% bentonite 

7 10 to 50 
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Compilation of Sorption Values 

Tempera- 

- 

Data 
Row 

- 
502 

Initial 
Sorbate 
Solution 
Concen- 

tratlon. Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbed 
Concentratio 

Sorbent n On the 
Surface Area Solid In 

(mmlg) mmollg 
Unless 
Noted 

20 

65 

65 

65 

65 

1.00E-10 

1 E-5M 

1 E-8M 

1 E-8M 

1 E-5M 

I I 

Rd for D= 
Desorption 
Experiment, 

\= Absorptior 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 
Final pH Notes 

I I 

AA 2.73E-07 

3.00E-09 

A 

A 503 

504 

- 
AA 130 

I 
AA A 2.13E-07 

1.40E-08 505 AA A 

506 AA A 

A 507 

508 

- 
8.2? 

8.2? 

AA 

AA A 

A 509 

510 

- 
8.2? AA 

AA 8.27 A 

51 1 8.2? + 1E-5M 

A .  AA 

AA 512 8.2? A 

513 8.2? AA 25 I 1E-8M I A 

A 514 

515 

- 
25 I 1E-5M I 8.2? 

8.2? 

AA 

AA 1E-8M 

1E-5M 

1 E-8M 

A 

A 516 

517 

- 
8.2? 

8.2? 

AA 

AA A 

518 8.2? AA A 1E-8M 

1 E-5M 

1 E-8M 

519 

520 

- 
8.27 AA A Calculation by Grant Env. to 100% bentonite, assuming 

no sianificant sorDtion on 90% ouartz 

8.2? AA Calculation by Grant Env. lo 100% bentonite. assurninq A 

A 

no significant sorption on 90% quartz 
Calculation by Grant Env. lo 100% bentonite. assurnina 52 1 

522 

- 

- 

8.2? 

8.2? 

AA 

' A A  

1 E-8M 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 

-- - . _  _ _  __ - _  

A 

Page 58 of 228 
.__ - _ _  _ _ -  -- 



. -  

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method Data 
Row 

Solution Medium Sorbent Data (Analyte) Published (or Units of Rd standard- 

Published Rd ized to  mllg (Solid Medium) Source and its Calculated) 
Citation # valence Rd Value 

state 

Compilation of Sorption Values 

I Sorbate 1 Solution 
Volume to 

Sorbent 
Mass Ratic 

(mllg) 

Equili- 
bration 
Time In 

Days 

I I I I I 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 523 63 CS(l) 0.02 rn3lkg 200.000 100% bentonite 7 10 to 50 

7 10 to 50 
~ 

synthetic standard ground water 
Aq293. pH8.2, TDS 293 mgfl 

synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 

524 63 CS(l) 0.025 m3lkg 250.000 100% bentonite 

525 63 CSU) 0.025 m3lkg 250.000 100% bentonite 7 10 to 50 

I synthetic standard ground water 
AollO5. oH8.2. TDS 1105 mall 526 I 63 I Cs(l) I 0.025 I m3lkg 1 250.000 1 100% bentonite 10 to 50 

10 to 50 

180 

7 
I I I I I I 1 -  

- 
idard ground water 

_l___, J.2, TDS 293 rngfl 
idard ground water 
L2, TDS 293 mgA 

b.2. TDS 1105 mall 

I I I I L I 

I I I I 
1 I I idard ground water 

180 10 to 50 . I synthetic star 
Aa293. PHE 528 I 63 I Cs(l) I 0.032 I m3lkg , I 320.000 1 100% bentonite 

10 to 50 

10 to 50 

180 

180 idard ground water 
I 1 rnc qa? --n 

. 3 o r 8  10 

3 or 8 10 

I Bs 3 or 8 10 

3 or 8 

3 or 8 

10 

10 

3 o r 8  10 

3 or 8 5 

3 o r 8  100 

3 or 8 

3 or 8 

3 o r 8  

100 

100 

10 541 I 83 I Cs(l) I 0.015 I m3lkg I 15.000 I Wyoming bentonite MX-80 I 1M KCI BS 

BS 3 or 8 100 542 83 Wl) 0.015 m3lkg 15.000 Wyoming bentonite MX-80 1M KCI 

0.028 m3lkg 28.000 Wyoming bentonite MX-80 0.5M KCI 543 83 CS(l) 

Wyoming bentonite MX-80 0.1M (Cs.Na)CI 544 83 Cs(l) 0.03 m3lkg 30.000 

3 or 8 1 100 

3 or 8 

Page 59 of 228 , 



Compilation of Sorption Values 

Data 
Row 

Sorbed 
Concentratlc 

n,On the 
Solid In 
mmollg 
Unless 
Noted 

Final pH 

Rd for D= 

Experlment. 
I= Absorption 

Experlment 

Desorption 

Sorbent 
Cation 

Capaclty 
(CEC meql 

Exchange 

1009) 

Initial 
'Orbate 

Sojution 

tratlon. Molar 
(Unless 
Noted) 

Concen- 

Final Sorbate 
Solit ion 

tratlon, Molal 
(Unless 
Noted) 

Concen. 
REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
irface Are; 
(m.ml9) 

Tempera- 
ture (C) Notes 

I 1E-5M AA ,25 A I  
Calculation by Grant Env. to 100% bentonite. assuming 

no sianificant sorotion on 90% ouartz 

AA 
A I  

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Granl Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. lo 100% bentonite. assuming 
no Significant sorption on 90% quartz 

Calculation by Grant Env. lo 100% bentonite. assuming 
no sionificant sorotion on 90% ouartz 

25 

25 

1E-5M 

AA A I  

AA 

AA 

25 

25 

1E-5M 

8.2? 

8.2? 

529 8.2? 

AA 25 

25 

1 E-5M 

AA 

530 I 8.2? AA 25 1 E-8M 

1E-8M to 1E- %+= 1 E-8M to 1 E- 

1 E-8M to 1 E- 

Calculation by Grant Env. lo 100% bentonite. assuming 
no significant sorption on 90% quartz 

the final pH value was calculated by a model 

the final pH value was calculated by a model 

AA 20 
A I  

AA 20 

20 

20 

AA 

AA 
+ 1 E-8M to 1 E- 

the final pH value was calculated by a model 

the final pH value was calculated by a model A I  T- 1 E-8M to 1 E- 

IE-8M to 1E- 

535 I 9.3 AA 20 A I  the final pH value was calculated by a model 

A I  the final pH value was calculated by a model AA 

AA 

20 

20 + 1 E-8M to 1 E- 

1 E-8M to 1 E- 

the final pH value was calculated by a model 

AA 

AA 

20 

20 

20 

20 

20 

+ 1E-8M to 1E- 

the final pH value was calculated by a model 

the final pH value was calculated by a model 

AA 

AA 

the final pH value was calculated by a model 

the final pH value was calculated by a model 

AA A I  the final pH value was calculated by a model 9M I 
AA 20 1 E-8M to 1 E- 1 

A I  + 3E-2M 
the final pH value was calculated by a model 

the final pH value was calculated by a model 20 AA 
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Published (or 
Calculated) 

Rd Value 

Units of 
Published Rd 

Rd standard- Sorbent 
ized to mllg (Solid Medium) 

0.045 

0.047 

m31kg 45.000 Wyoming bentonite MX-80 

m3Ikg 47.000 Wyoming bentonite MX-80 

0.056 

0.072 

0.08 

m3lkg 56.000 Wyoming bentonite MX-80 

m3lkg 72.000 Wyoming bentonite MX-80 

m31kg 80.000 Wyoming bentonite MX-80 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 
Sorbent 

Mass Ratio 
(mllg) 

Equili- 
bration 
Time in 

Days 

Data 
Source 

Citation #l 

Data 
Row Solution Medium Rd Method 

545 83 0.034 I m3lkg I 34.000 I Wyoming bentonite MX-80 3 or 8 9.8 1M NaCl 

0.5M KCI 

BS 

BS 546 

547 

- 
0.036 I m3lkg 1. 36.000 I Wyoming bentonite MX-80 3 or 8 10 83 

’ 83 0.036 , I m3lkg I 36.000 I Wyoming bentonite MX-80 1M MgCl2 BS 3 or 8 

3 or 8 

10 

10 548 83 0.5M MgC12 BS 

549 83 0.25M Ca(N03)2 BS 3 or 8 9.7 

550 83 0.053 1 m3lkg I 53.000 I Wyoming bentonite MX-80 9.6 0.25M CaC12 

0.5M NaCl 

BS 

BS 

3 o r 8  

3 or 8 551 

552 

553 

554 

- 

- 
- 

83 0.054 I m3lkg I 54.000 I Wyoming bentonite MX-80 9.6 

83 0.5M NaCl 

0.1M (Cs.Na)CI 

0.5M NaCl 

BS 

BS 

BS 

3 o r 8  

3 o r 8  

9.6 

100 83 

83 3 or 8 90.9 

555 83 0.084 I m3lkg I 84.000 1 Wyoming bentonite MX-80 1M MgC12 BS 

BS 

3 or 8 

3 or 8 

100 

100 556 

557 

558 
559 
560 
561 

562 

- 

- 
- 
- 
- 
- 

~~ 

0.5M MgC12 83 

83 

83 
83 
83 
83 

03 

0.089 m3lkg 89.000 Wyoming bentonite MX-80 

0.117 m3lkg 117.000 Wyoming bentonite MX-80 0.05M MgClZ 3 or 8 10 BS 

BS 
BS 
BS 
BS 

0.1M (Cs.Na)CI 
0.1M (Cs.Na)CI 
0.1M (Cs,Na)CI 
0.1M (Cs,Na)CI 

3 or 8 
3 o r 8  
3 o r 8  
3 o r 8  

100 
100 
100 
100 

100 

100 

100 
100 
100 

5.6 

0.14 m3lkg 140.000 Wyoming bentonite MX-80 

0.148 m31kg 148.000 Wyoming bentonite MX-80 BS 0.25M CaC12 3 or 8 

563 

564 
565 
566 

567 

568 

569 
570 

- 
- 
- 
- 

- 

- 
- 
- 

83 0.15 I m3lkg I 150.000 I Wyoming bentonite MX-80 0.05M MgClZ BS 3 o r 8  . 

3 or 8 
3 or 8 
3 o r 8  

3 or 8 

03 
83 
83 

0.152 m31kg 152.000 Wyoming bentonite MX-80 
0.158 m3lkg 158.000 Wyoming bentonite MX-80 
0.167 m3lkg 167.000 Wyoming bentonite MX-80 

0.1M (Cs,Na)CI 
0.1M (Cs.Na)CI 
0.1M (Cs,Na)CI 

Aspo (Swedish saline ground water, 
ionic strength .455M) 

0.025M CaC12 

0.1M (Cs,Na)CI 
0.1M (Cs.Na)CI 

BS 
BS 
BS 

Wyoming bentonite- MX-80 0.172 m3lkg 172.000 

0.183 m31kg 183.000 Wyoming bentonite MX-80 

BS 83 

83 .BS 3 or 8 9.7 

0.188 I m3lkg I 188.000 I Wyoming bentonite MX-80 
0.2 I m3lkg I 200.000 I Wyoming bentonite MX-80 

83 
83 

BS 
BS 

3 or 8 
3 or 8 

100 
100 
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Compilation of Sorption Values 

Rd for D= 
Desorption 
Experlment, 

h= Absorption 
Experiment 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
. Capacity 

(CEC meql 
1009) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
.(Unless 
Noted) 

Sorbent 
Surface Area 

(m.m/g) 

I 1 --1 
Sorbed 

Concentratic 
n On the 
Solid In 
mmollg 
Unless 
Noted 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Data 
Row 

Tempera- 
ture (C) 

%a1 pH Notes 

545 7.38 AA 20 A I  
1 E-8M 10 1 E- 

9M 

9M 
1 E-8M 10 1 E- 

the final pH value was calculated by a model 

546 8.03 AA 20 A I  I I the final pH value was calculated by a model 

the final pH value was calculated by a model 547 6.96 AA 20 A I  
1 E-8M to 1 E- 

9M 

9M 

9M 

9M 

1 E-8M to 1 E- 

1 E-8M to 1 E- 

1 E-8M 10 1 E- 

1 E-8M 10 1 E- 

548 

549 

- 
7.05 AJ4 20 the final pH value was calculated by a model 

the final pH value was calculated by a model 6.61 AA 20 

550 6.61 AA 20 A I  I I the final pH value was calculated by a model 

the final pH value was calculated by a model 551 

552 

553 

554 

555 

- 

- 
- 

- 

7.55 

7.41 

9.09 

8.81 

7.54 

20 

20 

20 

20 

20 

AA 

AA 

9M 
1 E-8M to 1 E- the final pH value was calculated by a model 9M 

1E-2M 
1 E-8M 10 1 E- 

AA the final pH value was calculated by a model 

the final pH value was calculated by a model AA 

AA 

9M 
1 E-8M to 1 E- 

the final pH value was calculated by a model 

the final pH value was calculated by a model 

9M 

556 

557 

558 
559 
560 
561 

562 

- 

- 
- 
- 
- 
- 

1 E-8M to 1 E- 
20 

20 

20 
20 
20 
20 

7.62 

7.72 

AA 

AA 

9M 
1E-8M to 1E- 

the final pH value was calculated by a model 9M 
3E-3M 
1E-3M . 

the final pH value was calculaled by a model 
the final pH value was calculated by a model 

~ 

A 
A 
A 
A 

9.14 
9.17 
9.18 
9.18 

7.15 

AA 
AA 
AA 
AA 

3E-4M 
1E-4M 

1 E-8M to 1 E- 
9M 

the final pH value was calculaled by a model 
the final pH value was calculated by a model 

AA 20 A I  the final pH value was calculated by a model 

563 

564 
565 
566 

567 

568 

569 
570 

- 
- 
- 
- 

- 

- 
- 
- 

1 E-8M to 1 E- 
9M 

~~ 

A 

A 
A 
A 

A 

A 

A 
A 

20 

20 
20 
20 

8.09 

9.18 
9.18 
9.18 

7.16 

7.39 

9.18 
9.18 

AA 

AA 
AA 

the final pH value was calculated by a model 

AA 3E-6M 
1 E-8M 10 1 E- 

9M 

9M 
1 E-8M to 1 E- 

20 AA 

AA the final pH value was calculated by a model I 20 

20 
20 

AA 1 E-6M 
3E-7M 

the final pH value was calculated by a model 
the final pH value was calculated by a model ' AA 
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Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

Equill- 
bratlon 
Time in 

Days 

Solution 
Volume to 
Sorbent 

Mass Ratio 
(mllg) 

Wyoming bentonite MX-80 
Wyoming bentonite MX-80 
Wyoming bentonite MX-80 

0.1M (Cs.Na)CI 
0.1 M (Cs.Na)CI 
0.1M (Cs.Na)CI 

Wyoming bentonite MX-80 

Wyoming bentonite MX-80 

0.05M NaCl 

0.05M NaCl 

Compilation of Sorption Values 
- 

lata 
tow 

- 571 
572 
573 
574 

575 

576 

577 

578 

- 
- 

- 

- 

- 

579 

- 

580 

- 
581 

- 

582 

- 
583 

- 

584 

- 
585 

586 

587 

588 

- 

- 

- 

- 
589 
- 
590 
- 

Sorbate 

state 

Data 
Source 

Citation # 

Units of 
Published Rd 

I d  standard. 
ized to  mllg 

I 

3 o r 8  I 100 m3lkg 
m3lkg 
m3lkg 

m3lkg 

83 
83 
83 

83 Wyoming bentonite MX-80 I 0.05M KCI + 
BS 

280.000 

309.000 

31 0.000 

m31kg 

m3lkg 

83 

83 3 or 8 9.6 

83 m3lkg 342.000 Wyoming bentonite MX-80 I I 0.05M KCI 

83 m31kg 1000.000 
Allard (Swedish granitic ground 

water, ionic strength .004M) Wyoming bentonite MX-80 

I BS? 85 rnllg 891.251 I montmorillonite (Belle Fourche) 0.01M NaCl 

rnllg BS? + montmorillonite (Belle Fourche) 0.01M NaCl 

montmorillonite (Belle Fourchej 0.01M NaCl 

85 

85 

912.011 

1122.018 mllg 

I BS? 85 mllg montmorillonite (Belle Fourche) 0.01M NaCl 

montmorillonite (Belle Fourche) 0.01M NaCl 

1380.384 

1479.108 85 Cs(l) I 1479 rnllg 

95 m3lMg 100.000 10 2 

97 mllg 37.800 montmorillonite (Crook Co.. WY) I synthetic ground water, pH7:9 14 I 100or200 

97 -+ montmorillonite (Crook Co.. W) 

montmorillonite (Crook Co.. WY) 

synthetic ground water, pH7.9 

synthetic ground water, pH7.9 

40.000 

40:lOO 

mllg 

mllg 97 

mllg 141.600 montmorillonite (Crook Co.. W) I synthetic ground water, pH7.9 .-!+ 
BS 

97 

97 montmorillonite (Crook Co.. WY) 

montmorillonite (Crook Co.. W) 

synthetic ground water. pH7.9 

synthetic ground water, pH7.9 

mllg 

mllg 

141.600 

145.200 97 Cs(l) 1 145.2 14 I 100or200 
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Compilation of Sorption Values 

Initial 
'Orbate 

Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

1009) 
(CEC meq, 

Rd for D= 
Desorption 
Experiment, 

4= Absorptioi 
Experiment 

Sorbed 
Concentratio 

Sorbent n On the 
Surface Area Solid In . Notes 

(m'm'g) ' mmol'g 
Unless 
Noted . 

Final pH Row 
Tempera- 
ture (C) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

20 
20 
20 

I E-7M 
3E-8M 
1E-8M 

1 E-8M IO 1 E- 

1E-9M 
1 E-8M IO I E- 

9M 

A 
A 

' the final pH value was calculaled by a model 
the final pH value was calculated by a model 
the final pH value was calculated by a model 

the final pH value was calculaled by a model 

A j-q-f- 
8.12 

20 A 

A 20 

20 

~~ 

the final pH value was calculated by a model 
I I I 

. A  :f 1 8.66 1 , 

9.53 

1E-8M to 1E- I 
A 20 

20 + 1 E-8M IO 1 E- 
A 9M I 

A 20 

20 

9.1 2E-05 

9.55E-06 A 

A 581 I 7 1 AA 20 ' 8.32E-07 

582 I 7 I AA 20 8.13E-09 + 7.59E-11 

A 

A 20 

24 + 7.38E-6M 

A 

A 20 

586 1 AA 20 I 7.38E-6M A 

A 587 I 20 4.1E-8M final equilibrated Ba concentration (as a 
competing cation) 

1.7E-7M final equilibrated Ba concentration (as a 
competing cation) 

3.73E-6M final equilibrated Ba concenlralion (as a 
competing cation) 

4 IE-BM final equilibrated Ba concentration (as a 
competing cation) 

588 I 20 I 4.42E-7M A 

A .20 

- 20 I 4.42E-7M A 
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Compilation of Sorption Values 
I I I 

Equill- 
bration 
Time In 

Days 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mll9) 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Method 

Sorbate 1 I 
(Analyte) Published (or Units of 
and its Calculated) 
valence I !  Rd Value 

Published RI 
Sorbent 

(Solid Medium) 
Rd standard- 
ized to  mllg 

Solution Medium 

2560.000 I montmorillonite (Crook Co., W: synthetic ground water, pH7.9 

synthetic ground water, pH7.9 
I I 

Cs(l) I 2560 I mllg 100 or 200 

100 or 200 

150 100 

150 100 

I I 
synthetic ground water, pH7.9 BS 

BS granitic ground water, ionic strength 
.004 

2,78 nat. montmorillonite (Sy2, Toledc 
Spain) 

nat. montmorillonite (S-2. Toledc 
Spain) 

nat. montmorillonite (S-2, Toledc 
Spain) 

nat. montmorillonite (S-2, Toledc 
Spain) 

nat. montmorillonite (S-2. Toledc 
Spain) 

nat. montmorillonite (S-2. Toledc 
Spain) 

nat. montmorillonite (S-2, Toledc 
Spain) 

nat. montmorillonite (S-2, Toledc 
Spain) 

nat. montmorillonite (S-2. Toledc 
Spain) 

nat. montmorillonite (S-2. Toledc 
Spain) 

nat. montmorillonite (S-2, Toledc 
Spain) 

nat. montmorillonite (5-2, Toledc 
Spain) 

nat. saponite (MCAC, Toledo, 
Spain) 

nat. saponite (MCAC, Toledo, 
Spain) 

nat. saponite (MCAC. Toledo, 
SDain) i 

425.000 

485.000 

560.000 

730.000 

910.000 

975.000 

1270.000 

1390.000 

11550.000 

12880.000 

13500.000 

15000.000 

130.000 

130.000 

160.000 

I 2.78 I BS granitic ground water, ionic strength 
nnA . 

150 100 

granitic ground water, ionic strength 

no4 
granitic ground water, ionic strength 

,004 1 1:;: 1 t: 
granitic ground water, ionic strength 

,004 

BS granitic ground water, ionic strength 
004 

2.78 

BS 

BS 

granitic ground water, ionic strength 
.004 

granitic ground water, ionic strength 
,004 

2,78 

2,78 

I 2.78 I BS granitic ground water, ionic strength 
nnA 

granitic ground water, ionic strength 

granitic ground water, ionic strength 2.78 on4 

150 100 

2.68 BS 

2.68 BS 

granitic ground water, ionic strength 
.004 

granitic ground water, ionic strength 
.004 

granitic gmund water, ionic strength 2,68 BS 

granitic ground water.,ionic strength 2.68 BS 

,004 

.004 +pk 
95 100 

nat. saponite (MCAC. Toledo, 
Spain) 

nat. saponite (MCAC, Toledo, 
SDainl 

CS(U 190 cdg 190.000 

CS(i) 620 cdg 620.000 
granitic ground water, ionic strength I 2,68 I Bs 

nnA 
I 1 I 

. I  

nat. saponite (MCAC. Toledo, 
' Soain) W )  715 cclg 715.000 2.68 BS granitic ground water, ionic strength 

,004 
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Compilation of Sorption Values 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratlc 

Unless 
Noted 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 
Notes Tempera- 

ture (C) 
Final pH 

Row 

A I  591 AA 20 4.3E-9M 
1.7E-7M final equilibrated Ba concentration (as a 

competing cation) 
3.73E-6M final eauilibrated Ba concentration (as a 

592 AA 4.3E-9M 

4.3E-9M 

20 

20 

competing cation) . 
4.1E-8M final equilibrated Ba concentration (as a 

593 AA 
- competing cation) 

594 A I 88 569 1E-3M . 

1E-3M 

25 

25 

7.42 

7.47 

AA 

AA A I 08 569 I 595 

596 

597 

- 
25 1 E-3M A I 88 7.93 

8.19 

AA 

A A '  25 1 E-3.M 

598 

599 

- 
AA 25 1 E-5M 569 7.25 

7.65 AA 25 

25 

1E-5M 

1 E-5M 600 

601 

- 
8.04 AA 

8.24 AA 25 

25 

1 E-5M 

1 E-7M or 1 E. 
9M 

1 E-7M or 1 E. 
9M 

1 E-7M or 1 E. 
9M 

1 E-7M or 1 E. 
. 9M 

.1 E-3M 

1 E-3M 

602 7.42 AA 

603 

604 
- 

A I 88 569 I 25 

25 

7.8 

8 

AA 

AA 

605 

606 

- 
8.33 AA 25 

7.35 AA 434 I 25 

25 607 7.74 AA 

608 8.07 1E-3M A I 56 434 I 25 

25 

.AA 

AA 

~~ 

1 E-3M 

1 E-5M 

609 8.4 

610 7.45 AA 25 

61 1 - AA 25 1 E-5M A 1 56 
~ 434 I . 

7.79 
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Rd Method 

Equili- 
bration 
Time In 

Days 

td standard- 
ized to  mllg 

Sorbent 
(Solid Medium) 

612 

613 

614 

615 

616 

617 

618 

619 

620 

101 

101 

101 

101 

101 

101 

106 

108 

108 

621 

622 

623 

624 

625 

626 

627 

108 

108 

108 

108 

108 

108 

108 

524.807 

794.328 

1000.000 

Compacted, Na sat. Avonlea 
bentonite (80% smectite, 10% illite 

5% quartz) 
Compacted, Na sat. Avonlea 

bentonite (80% smectite. 10% illite 
5% quartz) 

Compacted. Na sat. Avonlea 
bentonite (80% smectite. 10% illite 

5% auartz) 

ynthetic ground water, ionic strength 
2 2  molesll 0.0167 

1700.000 
Unconfined, Na sat. Avonlea 

bentonite (80% smectite, 10% illite 
, 5% quartz) 

.-- 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Solution 
Volume to 
Sorbent 

Mass Ratio 
(mlkl) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

'ublished (c 
Calculated] 
Rd Value 

Data 
Source 

Citation # 

3ata 
Row 

Units of 
Published Rl Solution Medium 

790 1 2.68 
granitic ground water, ionic strength 

,004 ,, 100 cdg 

cclg 

Spain) 

Soain) 
790 I 2.68 

granitic ground water, ionic strength 
-004 100 

20500 cclg 20500,000 

23850.000 

nat. saponite (MCAC. Toledo, 
Spain) 

nat. saponite (MCAC, Toledo, 
I SDain) ' 

granitic ground water, ionic strength 

granitic ground water, ionic strength 

100 

23850 cclg q-+ 
BS 95 

100 

100 

. ,  
nat. saponite (MCAC, Toledo, 

26400.000 Soain) 26400 cclg granitic ground water, ionic strength 

granitic ground water, ionic strength nat. saponite (MCAC, Toledo, 
Spain) 

MX-80 

29600.000 100 29600 

1.4 

cdg 

m3lkg BD I 53 synthetic ground water 2 
I Compacted, Na sat. Avonlea 

5% auartz) 

ynthetic ground water, ionic strength 
.22 molesfl 1.5 dry . ,600 

hydraulic 
press 

427 

468 

I h  

llkg hydraulic ' .  1 600 press 
ynthetic ground water, ionic strength 

2 2  molesll 1.25 dry 

ynthetic ground water, ionic strength 
2 2  molesll 0.9 dry I 600 

hydraulic 
press 

525 

794 

llkg 

llkg I 600 
hydraulic 

press 
ynthetic ground water. ionic strength 

0.7 dry .22 molesfl . 

1 600 
hydraulic 

press 
ynthetic ground water, ionic strength 

.22 molesll 0.5 dry llkg 1000 - 

1200 

1290 

0.0186 
ynthetic ground water, ionic strength 

.22 molesll 

Unconfined, Na sat. Avonlea 
bentonite (80% smectite. 10% illite 

5% quartz) 

Unconfined, Na sat. Avonlea 
bentonite (80% smectite, 10% illite 

5% quartz) 
Unconfined, Na sat. Avonlea 

bentonite (80% smectite, 10% illite 
5% quartz) 

$j 
BS 

llkg 

llkg 

1200.000 

1290.000 

0.01 12 
ynthetic ground water, ionic strength 

.22'moles/l 
1390 1390.000 llkg 

llkg 0.0035 
ynthetic ground water, ionic strength 

.22 molesll 
1700 
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Compilation of Sorption Values 

Sorbent 
utface Area 

(m.m/g) 

Sorbed 
Concentratio 

n On the 
Solid In Notes 
mmollg 
Unless 
Noted 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Data 
Row 

3nal pH 

- 
612 AA 25 I A  56 1E-5M 8.13 434 

434 613 I A '  56 25 

25 

1 E-5M 

1 E-7M or 1 E- 
9M 

1 E-7M or 1 E- 
9M 

1 E-7M or. 1 E- 
9M 

8.39 

7.6 

AA 

AA 614 I A  56 434 

4 34 615 7.83 AA 25 I A  56 

616 8.16 AA 25 I A  56 434 

434 617 

61 8 

_. --I-- 56 
1 E-7M or 1 E- 

9M 

1E-9M 

8.35 25 

20 

AA 

AA 

619 

- 

620 + ds 

AA 

60 cmolkg 20 

20 

11.1 

11.1 

4.80€+05 

60 cmollkg 

20 I A  621 11.1 AA 60 cmollkg 

622 11.1 AA 20 60 cmolkg 4.80€+05 

I *  623 11.1 AA 20 60 cmollkg 

624 

- 
625 f 4,80E+05 1 /the extremely low sorbent "density" may represent g cia 

suspended in mi solution? 7.8 

7.0 

AA 

AA 

20 

20. 

60 cmoilkg 

60 cmollkg Ihe extremely low sorbent 'density- may represent g cla 
suspended in ml solution? 

the extremely low sorbent 'density" may represent g cla 
suspended in ml solution? I A  626 7.8 AA 20 60 cmolkg 

627 

- 
AA 20 l A  60 cmollkg 4,80E+05 I llhe extremely low sorbenl "density" may represent g cla 

suspended in ml solution? 7.8 
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Compilation of Sorption Values 

I 
Sorbate 

(Analyte) Published (01 

and its Calculated) 
valence Rd Value 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Methoc 

Solution 
Volume to  

'Orbent 

Days Mass Ratio 

Equlll- 
bratlon 
Time in 

(mlkl) 

Data 
Source 

Citation 1 

Data 
Row 

Units of 
Published Rc 

7d standard. 
ked  to mllg 

Sorbent 
(Solid Medium) Solution Medium 

c7 I Unconfined. Na sat. Avonlea 
bentonite (80% smectite, 10% illite 

5% auartz) 

ynthetic ground water, ionic strengt 
.22 moles11 

NASK saline ground water pH7.7 
ionic str. .218 

NASK saline ground water pH7.7 
ionic str. ,218 

NASK saline ground water pH7.7. 

628 108 ilkg 1840.000 0.0024 

1.8 dry 

629 116 Cs(l) I 40.5 cclg 40.500 Wyoming Na-bentonite 

Wyoming Naibentonite 630 

631 

- 
Cs(l) 1 46.6 46.600 116 

116 46.800 Wyoming Na-bentonite Cs(l) I 46.8 
ionic str. ,218 

NASK saline ground water pH7.7 
ionic str. ,218 

illard ground water pH8-8.2 ionic sti 

632 

633 

- 
80.000 Wyoming Na-bentonite 1.8 dry + 1.8 dry 

116 

116 85.000 Wyoming Na-bentonite 
,018 

illard ground water pH8-8.2 ionic sti 634 116 Cs(l) I 270 1.8,dry I D 270.000 

2 7 0.0 0 0 

Wyoming Na-bentonite 

Wyoming Na-bentonite 

,019 

635 

636 

- 
116 Cs(l) I 270 1.8 dry + 1.8 dry 

dard ground water pH8-8.2 ionic sti 
,020 

illard ground water pH8-8.2 ionic sti 
,021 

GR-2 Syn. Ground'Water, pHlO 

116 450.000 Wyoming Na-bentonite 

smectites (nontronite) 637 

638 

- I Bs 122 

122 

milg 

.mil9 

153.000 

167.000 smectites (nontronite) GR-I Syn. Ground Water, pH8 

GR-1 Syn. Ground Water, pH8 639 122 Cs(l) I 212 mllg 212.000 smectites (nontronite) 

smectites (nontronite) 640 122 Cs(l) I 228 mllg 228.000 GR-2 Syn. Ground Water, pHlO 

64 1 122 Cs(l) I 960 mllg 960.000 smectites (nontronite) GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground-Water, pH8 

50 10 

642 

643 

- 
1080.000 smectites (nontronite) 122 

122 

mllg 

mllg 1162.000 smectites (nontronite) I Bs G R 2  Syn. Ground Water. pH10 

GR-I Syn. Ground Water. pH8 644 

645 

646 

- 

- 

122 

122 

mllg 

mllg 

1432.000 

2125.000 

smectites (nontronite) 

smectites (nontronite) 
- 

10 

50 10 GR-2 Syn. Ground Water. pHlO 

122 CS(1) 1 4885 mllg 4885.000 smectites (nontronite) ' 50 1 10 GR-2 Syn. Ground Water, pHlO 

647 - Cs(l) I 5968 mllg 5968.000 smectites (nontronite) GR-2 Syn. Ground Water, pH10 I Bs 50 1 ' 10 122 
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Compilation of Sorption Values 

Final Sorbate 
Solution 
Con c e n - 

tration, Molar 
(Unless 
Noted) 

- 

Data 
Row 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100g) 

60 cmolkg 

Rd for D= 
Desorption 
Experiment, 
t= Absorptlon 
Experiment 

Concentratlc 

Unless 
Noted 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) Notes :inal pH 

628 

- 
629 

AA he extremely low sorbent "density" may represent g cla 
suspended in ml solution? 20 A 

4.80E+05 I 7.8 

I AA 20 A 1E-2M 

630 

631 

- 
20 1E-4M A AA 

AA 20 1 E-6M A 

632 

633 

- 
AA 20 I€-8M A 

AA 20 1 E-2M 

1 E-4M 

A 

A 634 A A '  20 

635 AA 20 

20 

1 E-6M 

1 E-8M 

A 

A 636 AA 

637 

638 

639 

- 

- 

A 71.66 Sorbent is 98% smectile, identified as nontronite, with 
minor Fe oxides, calcite and Silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronile. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectile. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
. minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides. calcite and silicates 

1 E-3M 

1 E-3M 

60 

60 

10 

8 

AA 

AA A 71.66 

8 AA 23 1 E-3M A 71.66 546 I 
640 71.66 

71.66 

23 

60 

1E-3M 

1 E-5M 

A 

A 

10 

8 

AA 

AA 64 1 

642 

643 

- 
1 E-5M A 71.66 546 I 23 

60 

AA 

AA 

8 

10 A 71.66 546 I 1 E-5M 

644 

645 

- 
60 8.76E-10M A 71.66 546 I Sorbent'is 98% smectite. identified as nontronite. with 

AA 

AA 

8 

10 

minor Fe oxides. calcite and silicates 
Sorbent is 98% smedite. identified as nontronite. with 23 1 E-5M A 7 1.66 

minor Fe oxides, calcite and silicates 
Sorbent is 98% smectite. identified as nontronite. with 

646 

64 7 

- 
60 I€-1OM A 71.66 AA 

AA 

10 

10 

minor Fe oxides, calcile and silicates 
Sorbent is 98% smectite, identified as nontronite. with 

minor Fe oxides, calcite and silicates 
71.66 23 1 E-7M A 

. -  
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Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

Compilation of Sorption Values 

Solution 
Volume to 
Sorbent 

Mass Ratlo 
(mllg) 

Sorbate 
Data (Analyte) Published (01 

Source and its Calculated) 
Citation # valence Rd Value 

state 

E q u i I I - 
bration 
Time in 

Days 

Data 
Row 

Units of 
Published RI 

Rd standard. 
ized to  mllg 

Sorbent 
(Solid Medium) Solution Medium 

648 122 I Cs(l) I 9795 mllg 9795.000 smectites (nontronite) GR-2 Syn. Ground Water, pHlO 50 10 

649 smectites (nontronite) 

smectites (nontronite) . 

GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground Water, pH8 

mllg 

mllg 

10000.000 

11 600.000 

50 

50 

10 

10 650 

651 

652 

- 
mllg 11 800.000 smectites (nontronite) GR-I Syn. Ground Water, pH8 50 10 

mllg 12400.000 smectites (nontronite) GR-1 Syn. Ground Water. pH8 50 10 

653 

654 

- 
mllg ~10000  smectites (nontronite) GR-1 Syn. Ground Water, pH8 I Bs 50 10 

mllg 50 10 smectites (nontronite) 

smectites (nontronite) 

GR-2 Syn. Ground Water, pHlO 

GR-2 Syn. Ground Water, pH10 

~10000  

> 10000 655 mllg 50 10 

656 

657 

- 
mllg >10000 smectites (nontronite) GR-2 Syn. Ground Water, pHlO 10 50 

50 

50 

mllg GR-1 Syn. Ground Water, pH8 smectites (nontronite) 

smectites (nontronite) 

>12000 

>12000 

10 

10 658 mllg GR-1 Syn. Ground Water, pH8 

7 commercial bentonite 
commercial bentonite 

Brine A, 1 .EM Na 
Brine 8. 5.OM Na 
Brine B; 5.OM Na 
Brine A, 1.8M Na 
Brine A, 1.8M Na 
Brine A, 1.8M Na 
Brine 8,  5.OM Na 
Brine B. 5.OM Na 

*Is, 

mllg 
mllg 
mllg 
mlla 

3.000 
3.600 
4.400 
4.900 
0.400 

40 
40 
40 
40 
40 
40 
40 
40 

7 .=p 
BS 
BS 

commercial bentonite 
commercial bentonite 
commercial hectorite 

0.700 
1.600 
3.400 
19.000 
19.000 
21.000 
24.000 

commercial hectorite 
commercial hectorite 
commercial hectorite 

sat. compacted bentonite 
sat. compacted bentonite 
sa!. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
sal. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
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665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

7 

7 

2 D .  
1.6 D 
1.4 D 
1.2 D 
1 D 

0.8 D 
0.6 D 

. 0.4 D 
0.2 D 

BS 
BS 

D17 

DI? 
29.000 
36.000 
53.000 
90.000 
130.000 
300.000 
2 2 8.0 0 0 

DI? 
DI? 
DI? 
DI? 
I317 

DI? 
CaC12 at 30 meqll, pH7 
CaC12 at 30 meqll. pH7 

3 
10 

30 
30 296.000 296 

. .  



Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molar 
(Unless 
Noted) 

- 

Data 
Row 

- 
648 

Sorbent Rd for D= Final Sorbate 
I Solution Cation Desorption 

Concen- Exchange 
tration, Molar Experiment, Capacity A= Absorption 

(Unless Noted) Experiment (CEC meql 
1009) 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentrati 

n On the 
Solid in 
mmollg 
Unless 
Noted 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

1 E-9M 

. 1E-7M 

Tempera- 
ture (C) 

A 71.66 

A 71.66 

Notes 

1 E-9M 

1E-1OM 

Final pH 

A 71.66 

A 71.66 

10 

1 E-7M 

8.76E-10M 

AA 

A 71.66 

A 71.66 

23 

1 E-7M 

1E-9M 

546 I 

~ 

A 71.66 

A 71.66 

Sorbent is 98% smectite, identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides. calcite and silicates 

649 8 AA 23 

650 8 AA Sorbent is 98% smectite; identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides. calcite and silicates 

60 

60 651. 8 AA +f 
546 

652 8 AA 60 Sorbent is 98% smectite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides. calcite and silicates 

653 

654 

- 
8 

10 

AA 

AA 

23 

23 1E-1OM I I A I 71.66 

655 10 Sorbent is 98% smectite. identified as nontronite. with AA 

AA 

60 

60 

minor Fe oxides, calcite and silicates 
Sorbent is 98% smectite. identified as nontronite, with 656 10 

minor Fe oxides. calcite and silicates 

657 8 AA 23 Sorbent is 98% smectile, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

85 to 90% montmorillonite 

1 E-9M A 71.66 

1E-1OM A 71.66 658 

659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 

AA 23 546 I 8 

6.5 
7 

7.2 
6.5 
6.4 
6.5 
7.7 
7.7 

1E-5M I A 75 
A 75 

AA 22 to 24 
22 to 24 
22 to 24 
22 to 24 
22 to 24 
22 to 24 
22 to 24 
22 to 24 

20? 
20? 
20? 
20? 
20? 
20? 
20? 
207 
20? 
20? 

1 E-5M 
1 E-SM 

1E-5M 75 
1E-5M A 1M 

AA 
AA 
AA 
AA 

85 to 90% montmorillonite 
85 to 90% montmorillonite 1 E-5M A 75 

1E-5M A 75 
1E-5M A 1M 

AA 
AA 

~ 

1E-SM 1 A 104 
1E-5M 1 A 104 

50% hedorite, rest calcite 8 dolomite 
AA 

AA? 
AA? 
AA? 

A . 1  
A Rd as function of compaction density 

Rd as function of compaction density 
Rd as function of compaction density 

AA? 
AA? 
AA? 
AA? 
AA? 
AA? 
AA? 

anoxic 
anoxic 

~~ ~ 

A 
A 
A 
A 
A 

~~ ~ 

A 
A 
A 
A 
A 

~~ 

Rd as function of compaction density 
Rd as function of cornpaction density 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of cornpaction density A 

87.4 
87.4 

8 
7.8 

20 
20 
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os3 
os3 
os3 
B)s:, 

- 8CL 
LlL 
9lL 
SlL 
PCL 
ECL 
ZCL 
LCL 
OCL 
60L 

- 
- 
- 
- 
- 
- 
- 
- 
- 

991 
99 1 
99 1 
991 

01 l'ltl 

8'CP 

096 1 
OP6 1 
068 1 

000'096 1 
OOO'OP61 
000'068 1 

oz 
01 
01 008 1 

08L 1 
08s 1 

000'0081 
000'08LC 
ooo'o8sl 
000'OLS 1 
000'08P1 6/1~ 
000'OZ~l 
000.p9 

os3 
os3 
os3 
os3 
os3 
os3 

oz 
01 
oz 

99 1 
99 L 

9.11 
9'LZ 
9'11 

99 1 OLS C 
08Pl 
OZP 1 

01 
01 

99 1 
99 1 
E9 1 w 

000'EE 

+- ooo'oz 
ooo'sc 

EE (Ib3 

os3 
(Ib3 

os3 
os3 
os3 
os3 
os3 
755- 
osg 
os3 
os3 
os3 
os3 
-ET 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 
os3 

E9 1 80L 

LOL 

90L 

SOL 
WL 
EOL 
ZOf 
COL 
OOL 
669' 
869 
L69 
969 
S69 
P69 
E69 
269 
169 
069 
689 
889 
Le9 
989 
S89 
p89 
E89 
289 
189 
089 
6L9 

- 
- 

_. 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
_. 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

motl 
ewa 

- 

E9 1 

E9 1 

E9 1 
191 
191 
191 
191 

oz 
sc 
tl OOO'Pl 

000'00E 1 
000'EZZL 
000'00 1 1 
000'9EO 1 
ooo'ozo 1 

OOO'PE 
OOZ'EE 
009'CE 

__ 
09s 1 
OOE 1 
EZZ 1 
0011 
9EOl 
ozo 1 

OE 
OE 
OE 
OE ~~ 

OE 
OE 
OE 
OE 

191 
191 ' 

191 PE 
Z'EE 
9'CE 

191 
191 
191 

01 I sa OE 
OE 1 PE 000'1PE 

000'9LZ 
000'8 cz 

~~ 

OE 
OE 
OE 
OE 
OE 

191 9LZ 
8 1z 
081 1 
L90 1 
9E01 

LRL 

y sa 

8S1 
8S1 
8SC 
8s 1 

000'08 1 1 

000'9EOC 
OOOS86 6/1u 
OOO'EE6 
000'188 
0008P8 
OOO'E9L 
OOE' 1z 6/1w 

OE 986 __ 
OE 
OE 

-~ 

EE6 
188 
8p8 
E9L 

8s 1 
85 1 
8SC 

000'188 
0008P8 
OOO'E9L 

OE 
8s 1 
8s 1 

OE 
OE E'1Z 

8s 1 
8s C 
891 
8s 1 
8S1 

OC SB 
SB 
Sa 

OE SB 
OE sa 

6's C 
9'tl 

006'Sl 
009'PC 
000'El 611~ 

000'8SL 
OOO'Z9P 6/1w 

~. 

OE 
OE El 
OE 
OE 

esL 
Z9P 



Compilation of Sorption Values 

REDOX Conditions 

are Eh in mv) 
ture (C) 

Data 
Row 

Final pH (Numeric Entries 

717 I 9 I AA I 20 
710 I 9 I AA 20 

initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

1 E-3M 

I€-3M 

1 E-3M 

1 E-3M 

1 E-3M 

Sorbed 
Concentrati.0 

Sorbent n On the 
Surface Area Solid in 

Unless 
Noted 

Final Sorbate Sorbent 
Cation Rd for D= 

Solution Desorption Concen- Exchange 
Experiment, 

tratlon, Molar Capacity 
(Unless 
Noted) 

A= Absorption mmolkl 
(CEC meq/ (m.mh) Experiment ' 

1009) 

Notes 

87.4 722.2 
07.4 722.2 
07.4 722.2 
A7 4 722 2 
87.4 722.2 
07.4 722.2 
87.4 722.2 
07.4 722.2 
A7 4 722 2 

87.4 722.2 
07.4 722.2 
87 4 722.2 

07.4 722.2 
07.4 722.2 
07.4 722.2 
A7 4 722.2 

07.4 722.2 
07.4 722.2 
07.4 722.2 
07.4 722.2 
87 4 722 2 

A 33.0 I 
I A I 561072 I 33.8 I I 
I ' A  I 56to72 1 33.8 I I 

D 56 to 72 33.0 
A 56 to 72 33.0 
A 56 lo 72 33.0 
D 56 to 72 33.8 
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Rd Method 

Equlll- 
bratlon 
Time In 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

190 

190 

. 190 

,190 

190 

37 

37 

37 

37 

37 

Cs(l) ' 

CSU) 

humic acid at 0.21gA 
sorbate's chloride in DI with Aldrich 

humic aad at 0.090h 

0.36 cdlg 360.000 Ca sat. montmorillonite 

0.30 cd/g 380.000 Ca sat. montmorillonite 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

0.083 

0.083 

0.083 

0.083 

0.083 

2 

2 

2 

2 

Cdl)  

Cdl) 

sorbate's chloride in DI with Aldrich 
humic acid at 0.029/1 

sorbate's chloride in DI with Aldrich 
humic acid at 0.04a/l 

Ca sat. montmorillonite 

Ca sat. montmorillonite 

0.46 cdlg 460.000 

0.46 cd/g 460.000 

CS(l) 

Cu(ll) 

sorbate's chloride in DI with Aldrich 
humic acid at O.Og/l 

.01M Ca(N03)2 

Ca sat. montmorillonite 

Gramada clay (76% smectite, 19% 
illite. 6% kaolinite) 

0.62 cdlg 620.000 ' 

88 IRg 88.000 

Cu(ll) .01M Ca(N03)2 358,ioo Gramada clay (76% sniectite; 19% 
illite, 6% kaolinite) 358 llkg 

Cu(ll) 

Cu(ll) 

____ 

.01 M Ca(N03)2 

.01M Ca(N03)2 

Gramada clay 176% smectite. 19% 
illite, 6% kaolinite) 

Gramada clay (76% smectite. 19% 
illite, 6% kaolinite) 

401 401.000 

546,000 546 llkg 

Compilation of Sorption Values 

Sorbate Sorbent 
Denslty 

(Unless 
Noted) 

glcc 

Solution 
Volume to 
Sorbent 

Mass Ratlo 
(mlkl) 

(Analyte) Published (or 
and its 
valence I Rd Value I I 1 (Solld Medium) 

Units of Rd standard- Sorbent 
Solution Medium Calculated) Published Rd ized to  mllg 

Data 
Source 

Citatlon # 
state I 

20 
20 
20 . 
10 
20 
10 
10 
10 
10 
10 
10 
10 

144.6 
BS 

723 

726 
BS I 

Cs(l) I 0.184 I m3/kg I 184.000 I Na sat. compacted bentonite I ground water' total salt 'Ogn' +EDTA at 0.5afl 10 731 I 168 

732 I 168 Cs(l) I 0.184 I mYkg I 184.000 I Na sat. compacted bentonite I ground water' total salt log"' +EDTA at nfinll 10 

10 
10 BS 28 
i n  

736 
737 

10 
10 

200 

200 

200 

200 

200 

200 

200 

200 

200 

.OlM Ca(N03)2 BS 2 200 
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Compilation of Sorption Values :::I Final pH 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratio 

n On the 
Solid in 
mmollg 
Unless 
Noted 

Rd for D= 
Desorption 
Experiment, 

A= Absorptio 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
itface Are 
(m.mM 

Tempera- 
ture (C) Notes 

AA 
AA 

20 
20 
20 

D 56 lo 72 
56 lo 72 

33.0 
33.0 A 

AA 

AA 20 u 
D E - p  

725 

AA 
AA 

20 
20 
20 
20 

A 
AA A 

AA A 
A 
A 

20 
20 
20 
20 

AA 
AA 
AA q- A 

A AA 

AA 

AA 

20 

20 

20 

A 

A 

AA 
AA 
AA 
AA 

A 
A 
A 

20 
20 
20 
20 

20 

A 736 
737 AA A 

aerobic 1 E-4M 730 I 7.0-7.3 A 

A 
I 

aerobic 

aerobic 

20 

20 

I E-4M 

1 E-4M A 

7.0-7.3 

7.0-7.3 

aerobic 

aerobic 

20 

20 

1 E-4M 

1 E-4M 

A 

A 

20 74.3 AA 

AA 

IO mgn 

I mgn 

A 

A 

, 67.9 

67.9 20 74.3 

20 74.3 AA 

AA 

5 mgn 

0.5 mgn 

67.9 

67.9 

A 

A 74.3 20 

20 747 I 5.3 AA 1 mgn A 67.9 74.3 
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37 

37 

37 

37 

37 

37 

37 

48 

Cu(l1) 1072 

Cu(ll) 58 

- Cu(1l) 216 

Cu(ll) 250 

Cu(l1) 270 

CU(ll) 286 

Cu(l1) 32 1 

Cu(ll) 310 

2 

2 

2 

2 

2 

200 

200 

200 

200 

200 

3 

3 

3 

3 

3 

500 

500 

500 

500 

500 

48 

48 

Cu(ll) 4291 

Cu(l1) 4795 

Compilation of Sorption Values 

- 

lata 
zow 

- 
748 
- 
749 

- 
750 

- 
751 

- 
752 

- 
753 

- 

754 

- 

755 

- 

756 

- 

757 

- 

758 

- 

759 

- 

Sorbent 
Density glcc 1 R d M e e  

(Unless 
Noted) 

Sorbate 

state 

Units of 
ublished Rc 

Rd standard- 
lzed to mllg 

Sorbent 
(Solid Medium) Solution Medium 

Zramada clay (76% smectite. 19% .01M Ca(N03)2 

.01M Ca(N03)2 

llkg 

llkg 

1072.000 

58.000 

illite.-6% kaolinite) 
Sumevo clay (35% smectite, 25% 

illite, 24% vermiculite. 12% 
kaolinite) I 2oo 

.01M Ca(N03)2 
Sumevo clay (35% smectite. 25% 

kaolinite) 
Sumevo clay (35% smectite. 25% 

illite, 24% vermiculite, 12% 
kaolinite) 

Surnevo clay (35% smectite. 25% 
illite. 24% vermiculite, 12% 

kaolinite) 

- illite, 24% vermiculite, 12% I Bs 
llkg 216.000 

.01 M Ca(N03)2 I 250.000 

270.000 .01M Ca(N03)2 I Bs I 
llkg 286.000 .01M Ca(N03)2 

Surnevo clay (35% smectite. 25% 
illite, 24% vermiculite, 12% 

kaolinite) 
Sumevo clay (35% smectite, 25% 

illite, 24% vermiculite. 12% 
kaolinite) 

I Bs 

321.000 llkg .01M Ca(N03)2 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessoi 

quartz, feldspar) 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessoi 

quartz, feldspar) 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessoi 

quartz. feldspar) 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessoi 

quartz. feldspar) 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

Ionic str. Is 0.31M. pH6.9 

artificial leachate representing a 
waste site at Koelliken. Switzerland. 

Ionic str. Is 0.31M, pH6.9 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

Ionic str. Is 0.31M. pH6.9 

artificial leachate representing a 
waste site at Koelliken. Switzerland. 

Ionic str. Is 0.31M, pH6.9 

mllg 310.476 

mllg 906.690 

3395.365 

4290.784 
---I- mllg 

mllg I Bs 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessoi 

quartz, feldspar) 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

lonidstr. Is 0.31M. pH6.9 
mllg 4795.094 
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Compilation of Sorption Values 

- 

lata 
low 

- 
748 
- 
749 

- 

750 

- 

751 

- 

752 

- 
753 

- 
754 

- 

755 

- 

756 

- 

757 

- 

758 

_. 

759 

- 

Sorbed 
Concentratio 

Sorbent n On the 
Surface Area Solid in 

(m.mlg) mmollg 
Unless -r Noted 

Final pH 

lnitlal 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

inai Sorbate 
Solution 
Concen- 

,ation, Molal 
(Unless. 
Noted) 

Sorbent 
Cation. 

Exchange 
Capacity 

(CEC meql 

Rd for D= 
Desorption ' 

Experiment, 
A= Absorption 

Experiment 
100g) 

REDOX Conditions 
(Numeric Entrles 

are Eh In mv) 

Tempera- 
ture (C) . '  

Notes, 

5.3 AA 20 A I 67.9 0.5 mgll 

A I 26.7 4.54 AA 20 i o  mgn + 
26.7 

68.2 I 4.54 AA 20 

20 

1 mgn 

0.5 mgn AA 68.2 1 5.23 

5.23 AA 20 1 mgn 
68.2 I 
68.2 I ' 5.23 AA 20 

20 

5 mgn 

0.5 mgn 4.54 AA 68.2 I 
A I 26.7 

4.9 AA 20 1.21 E-03 A Rd calculated by Grant Env. from data of P48 Figure 3c 

4.9 AA 20 3.56E-04 Rd calculated by Grant Env. from dafa of P48 Figure 3( 

4.9 AA 20 6.64E-05 Rd calculated by Grant Env. from data of P48 Figure 3f 

4.9 AA Rd calculated by Grant Env. from data of P48 Figure 31 
2 

20 

20 

5.24E-06 

2.47E-05 4.9 AA Rd calculated by Grant Env. from data of P48 Figure 31 
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Rd Method 

Equlll- 
bration 
Time In 

Days 

Data 
Row 

Data 
Source 

Citation # 

Units of 
'ublished Rd 

Rd standard- 
ized to mllg 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

48 

75 

75 

75 

75 

75 

75 

75 

75 

75 

200 

200 

Wyoming bentonite MX-80 (75% 
Na-rich montmorillonite with lessor 

quartz, feldspar) 

artificial leachate representing a 
waste site at Koelliken, Swiherland. 

Ionic str. Is 0.31M. pH6.9 

Ca sat. montmorillonite (probably 
from Spur, WY) . 

Ca sat. montmorillonite (probably 
from Sour. WYI 

0.05M CaC12 

0.05M CaC12 

Ca sat. montmorillonite (probably 
from Spur, WY) 

0.05M CaC12 

Ca-bentonite, 93% montmorillonite 
(Niederbayern. FRG) pH adjusted DI 

.. . 

Compilation of Sorption Values 

9 Sorbate 
(Analyte) 
and its 
valence 

state, 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

'ubllshed (01  

Calculated) 
Rd Value 

Sorbent 
(Solid Medium) 

Solution Medium 

Cu(ll) 5495 500 

Cu(ll) 3.18 3.178 * 200 

CU(ll) 3.48 200 

0.05M CaC12 

0.05M CaC12 

Ca sat. montmorillonite (probably 
from Spur, WY) 

Ca sat. montmorillonite (probably 
from SDur. WYI 

Cu(ll) 

Cu(ll) 

24.08 

30.54 

24.080 

30.545 

200 

200 

mllg I 157.443 BS I 1 Cu(ll) 

Cu(li) 

157.44 

207.81 

200 

200 BS 1 -  1 0.05M CaC12 Ca sat. montmorillonite (probably 
from Spur, WY) 207.814 

638.364 Cu(ll) 638.36 0.05M CaC12 I Ca sat. montmorillonite (probably 
from Sour. WYI +f 

BS 

200 

0.05M CaC12 Ca sat. montmorillonite (probably 
from Spur, WY) 2739.45 

>10000 

2739.447 

>10000 

200 

200 0.05M CaC12 I Ca sat. montmorillonite (probably 
from Sour. WYI 

BS 1 1 7.872 

14.058 

7.9 

14.1 

20 

20 
Ca-bentonite, 93% montmorillonite 

(Niederbayern. FRG) pH adjusted DI 

I 
55.1 pH adjusted DI Ca-bentonite. 93% montmorillonite 

(Niederbayem. FRG) 20 55.086 

97.897 97.9 
Ca-bentonite. 93% montmorillonite 

(Niederbayern, FRG) pH adjusted DI 20 

mllg I 137.282 BS 1 1 
Ca-bentonite, 93% montmorillonite 

(Niederbayern. FRG) . pH adjusted DI 137.3 20 

Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) pH adjusted DI BS 1 1 20 135.8 
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Compilation of Sorption Values 

Rd for D= 
Desorption 
Experlment, 

LIP Absorptlo 
. Experlment 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbed 
Concentratii 

Sorbent n On the 
Surface Area Solid in 

(m.m/g) mmollg 
Unless 
Noted 

Initial 
Sorbate 
Solutlon 
Concen- 

ration, Molal 
(Unless 
Noted) 

Wtal Sorbate 
Solutlon 
Concen- 

ration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Notes 

Rd calculated by Grant Env. from data of P40 Figure 3c AA 20 0.03E-06 A 

A U Rd values were calculated by Grant Env. from data in 
P75 Figure 1. 

Rd values were calculated by Grant Env. from data in 
P75 Fioure 1. 

30 7.07E-5M AA 

7.07E-5M A 30 

30 

AA 

AA 

~~ 

7.07E-5M 
Rd values were calculated by Grant Env. from data in 

P75 Figure 1. 
Rd values were calculated by Grant Env. from data in 

P75 Fioure 1. 

A 

A AA 30 7.07E-5M 

AA 
Rd values were calculated by Grant Env. from data in 

P75 Figure 1. 
Rd values were calculated by Grant Env. from data in 

P75 Fioure 1. 

7.07E-5M 

. 7.87E-5M 

30 

30. 

A 

A AA 

AA 30 
Rd values were calculated by Grant Env. from data in 

P75 Figure 1. 
Rd values were calculated by Grant Env. from data in 

P75 Figure 1. 
Rd values were calculated by Grant Env. from data in 

P75 Fiaure 1. 

7.07E-5M 

7.07E-5M 

A 

A AA 30 

AA 30 A 7.07E-5M 

1.25E-06 

769 , 7.337 

1.64 

A 92 I 62.4 1 AA 20 Rd calculated by Grant Env. using data from P200 

AA Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env.,using data from P200 

1.25506 

1.25E-06 

A 

A 

20 

20 AA 772 I 3.02 

I 

AA 773 1 3.27 20 1.25506 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

. A  

A 1.25E-06 

1.25E-06 

AA 

I AA 

20 

20 92 1 62.4 I A Rd calculated by Grant Env. using data from P200 
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Solution Medium Sorbent 
(Solid Medium) 

pH adjusted DI :a-bentonite, 93% montmorillonite 
(Niederbayern, FRG) 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Method 

BS 

1E-3M NaCl Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) BS 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solutlon 
Volume to  
Sorbent 

Mass Ratio 
Wig) 

Equili- 
bratlon 
Tlme In 

Days 

1 

Data 
Source 

:ltatlon # 

Units of 
Published Rl 

'ublished (or 
Calculated) 

Rd Value 

3ata 
Row 

Rd standard- 
ized to mllg 

7 108.6 776 200 108.634 20 

66.6 1 mllg I pH adjusted DI - 
:a-bentonite. 93% montmorillonite 

(Niederbayern, FRG) 777 200 66.595 1 20 

I Bs 
pH adjusted DI Ea-bentonite, 93% montmorillonite 

(Niederbayern, FRG) 778 20 

20 

70.843 

58.592 

200 

200 779 I Bs 
pH adjusted DI Ea-bentonite. 93% montmorillonite , 

(Niederbayern, FRG) 

I pH adjusted DI Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) 780 200 45.8 

mllg 

45.807 

28.809 

20 

20 781 200 pH adjusted DI I Bs 

Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) 

782 

- 

783 

37.320 pH adjusted DI I Ca-bentonite, 93% montmorillonite 
(Niederbayern. FRG) I Bs 

1 200 

200 

20 

20 Ca-bentonite, 93% montmorillonite 
(Niederbayern. FRG) pH adjusted DI 29.652 1 

I Bs 
1 20 

Ca-bentonile, 93% montmorillonite 
(Niederbayern. FRG) pH adjusted DI 784 200 28.244 

28.022 785 

- 

786 

Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) 

pH adjusted DI I Bs 
20 

20 

200 

200 0.7 I mllg ~1 BS 1 E-3M NaCl Ca-bentonite. 93% montmorillonite 
(Niederbayern, FRG) 0.666 

I I 1E-3M NaCl 
Ca-bentonile, 93% montmo,rillonite 

(Niederbayern, FRG) 787 200 20 0.718 

5.423 788 200 20 
Ca-bentonite, 93% montmorillonite 

(Niederbayern, FRG) 1 E-3M NaCl I Bs 
5.4 rnllg 

3.0 1 mllg 2.964 789 

- 
200 20 1 



Compilation of Sorption Values 

PEDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Rd for D= Sorbate 
Tempera- Solution Desorption 

Concen- Experiment, 
A= Absorptloi tratlon, Molar 

(Unless Noted) Experiment 
Noted) 

lnltial Final Sorbate 
Solution 
Concen- 

tratlon, Molar 
(Unless 

Sorbent 
Cation 

Exchange 
Capaclty 

(CEC meql 
1009) 

Sorbed 

Sorbent n On the 

(rnmlg) mmollg 
Unless 
Noted 

' Concentratlo 

Surface Area Solid In Notes 

92 

92 

92 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Granl Env. using data from P200 AA 

AA 

. A A  

20 1.25E-06 , A 

20 1.25E-06 A 

20 1.25E-06 A 

92 

92 

92 

~~ 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 

92 

92 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 AA 

AA 

AA 

20 1.25E-06 A 

20 1.25E-06 A 

20 1.25E-06 A 

92 

92 

92 

62.4 ' Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Grant Env. using data from P200 

92 

92 

62.4 Rd calculated by Grant Env. using data from P200 

62.4 Rd calculated by Granl Env. using data from P200 

Data 
Row 

Final pH 

776 

- 
777 

I Rd calculated by Grant Env. using data from P200 
92 I 62.4 I 6.48 

6.72 

1.25E-06 

AA 1.25E-06 

I 20 I 1.25E-06 ' 1  I A  778 7.03 AA 

779 7.29 

780 7.36 

781 7.61 

8.26 782 

- 
783 

1.25E-06 

AA 20 1.25E-06 8.96 

784 

- 

785 

10.56 

12.67 

786 1.15 

787 AA 1 20 1 ,1.25E-06 I l A  1.6 1 

788 

- 
789 

- 

2.97 1.25E-06 

1.25E-06 

~~ 

3.29 
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Compilation of Sorption Values 

lnitlal 
Sorbate 

Concen- 
.ration, Molar 

(Unless 
Noted) 

Solution 

- 

bata 
low 

- 

790 
- 

791 
- 

792 

- 
793 

- 
794 

- 
795 
- 
796 
- 

797 

- 

798 

- 
799 
- 
800 
- 
801 
- 
802 
- 
803 

- 

Rd for D- 
Desorption 
Experlment, 

A= Absorptloi 
Experiment 

Final Sorbate 
'Solution 

tration, Molar 
(Unless 
Noted) 

Concen- 

I .25E-06 

1.25E-06 

1.25E-06 

Sorbed 
:oncentratio 
n On the 
Solid in 
mmollg 
Unless 
Noted 

A 

A '  

A 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

92 

3EDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Area 

(m.mlg) 

Tempera- 
ture (C) 

Notes Flnal pH 

1 4.06 AA 20 62.4 Rd calculated by Grant Env. using data from P200 

1.25E-06 1 I A 5.51 AA 20 92 62.4 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

1.25E-06 

1.25E-06 

A A '  20 

20 

92 

92 

62.4 

62.4 

6.44 

7.01 AA 

l A  7.29 AA 20 92 62.4 1.25E-06 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 t Rd calculated by Grant Env. using data from P200 

AA 20 

20 

I .25E-06 

1.25E-06 

92 

92 

62.4 

62.4 

7.40 

7.60 AA 

i-t 1.25E-06 

AA Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

8.24 20 

20 

92 

92 

62.4 

62.4 8.92 AA 

10.56 AA 20 62.4 92 

92 20 

2o , 

62.4 

62.4 

12.66 

1.17 

AA 

.AA 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 92 

1.25E-06 , t 1.25E-06 

~~ 

Rd calculated by Grant Env. using data from P200 1.61 AA 92 

92 

20 

20 

62.4 

62.4 3.00 AA Rd calculated by Grant Env. using data from P200 
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Compilation of Sorption Values 

Sorbed 
Concentratlo 

n On the 
Solid In 
mmollg 
Unless 
Noted 

Data Final pH Notes 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
IOOg) 

Initial 
Sorbate 
Solution 
Concern 

ration, Molar 
(Unless 
Noted) 

Final Sorbate Rd for D= 

Desorption 
Solution 

Concen- Experiment, tration, Molar A= Absorptlor 
(Unless 
Noted) Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

804 

805 

806 

807 

sea. 

809 

3.30 

4.10 

5.55 

6.46 

6.75 

7.05 

1.25E-06 

1.25E-06 

1.25E-06 

A 

A 

A 

Sorbent 
Nurface Are 

(m.ml9) 

62.4 92 1.25E-06 

1.25E-06 I 2o 
AA 92 

92 

62.4 

62.4 +f 
AA 

l A  1.25E-06 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

62.4 92 

62.4 92 

92 I 2o 
.AA 62.4 

I 2o 
AA 62.4 1.25E-06 

1.25E-06 

92 

92 I 2o 
AA 62.4 

I A' 

~~ 

62.4 92 1.25E-06 

62.4 1.25E-06 

1.25E-06 

92 

92 AA 1 '  20 62.4 

62.4 Y AA 20 

I A  92 1.25E-06 

62.4 1.25E-06 

1.25E-06 

92 

92 I .20 
AA 62.4 

~~ 

Rd calculated by Grant Env. using data from P200 
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Compilation of Sorption Values 

w - 

lata 
zow 

- 

818 
- 

819 
- 
820 
- 

821 
- 
822 
- 

823 
- 
824 
- 

825 
- 

826 
- 
827 
- 

828 
- 
829 

830 

831 

832 

- 

- 

- 

- 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Method 

Sorbate 
(Analyte) Published (01 

and its Calculated) 
valence Rd Value 

state 

Data 
Source 
:itation # 

Units of 
Published Rd 

d standard. 
zed to mllg 

Solution Medium Sorbent 
(Solid Medium) 

I I Bs 
200 mllg 0.751 5E-1MNaCl :a-bentonite, 93% montmorillonite 

(Niederbayern, FRG) 

5E-1 M NaCl 200 
:a-bentonite. 93% montmorillonite 

(Niederbayern, FRG) mllg 0.957 

Hg(ll) I 0.9 mllg 5E-1M NaCl :a-bentonite, 93% montmorillonite 
(Niederbayem. FRG) 200 0.889 . 

0.886 

I 

Hg(ll) I 0.9 mllg 5E-1M NaCl ;a-bentonite. 93% montmorillonite 
(Niederbayern. FRG) 

1 I 20 200 

200 5E-1M NaCl =a-bentonite. 93% montmorillonite 
(Niederbayern. FRG) mllg 0.863 

mllg 1 1 20 5E-1M NaCl Ca-bentonite. 93% montmorillonite 
(Niederbayern. FRG) 0.277 200 

200 5E-1 M NaCl Ca-bentonite. 93% montmorillonite 
(Niederbayern. FRG) 

1 I 20 2.402 

16.762 

mllg 

mllg 
--I-- 

5E-1 M NaCl Ca-bentonite, 93% montmorillonite 
(Niederbayern. FRG) 

1 I 20 200 

I 
200 5E-1M NaCl Ca-bentonite, 93% montmorillonite 

(Niederbayern. FRG) I *O 
mllg 15.516 

I 
5E-IM NaCl Ca-bentonite, 93% montmorillonite 

(Niederbayern, FRG) I 2o 
200 17.507 

27.624 

mllg 

5E-1 M NaCl Ca-bentonite, 93% montmorillonite 
(Niederbayern, FRG) mllg 200 

200 mllg pH adjusted DI 10.900 

10.815 +- Hg(ll) I 10.8 mllg 200 

200 8.337 
I 

7.427 pH adjusted DI Na-bentonite. 75% montmorillonite 
OIVyoming) 

200 1 I 20 
I 
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Compilation of Sorption Values 

Final pH 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

REDOX Conditions 
(Numeric Entrles 

are Eh In mv) 

Tempera- 

initial Final Sorbate 
Sorbate Solutlon Solution 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

Concen- 
tration, Molar 

(Unless 
Noted) 

Rd for, D= 
Desorption 
Experiment, 

Experiment 
F Absorption 

Sorbent 
Surface Area 

(m.m/g) 

I 

Sorbed 
Concentratic 

n On the 
Solid In 
mmollg 
Unless 
Noted 

Data 
Row 

- 
818 A 

Notes 

92 . 62.4 3.30 1 AA 20 I 1.25E-06 I Rd calculated by Grant Env. using data from P200 

819 

- 

820 

Rd calculated by Grant Env. using data from P200 1.25E-06 

1.25E-06 Rd calculated by Grant Env: using data from P200 

Rd calculated by Grant Env. using data from P200 20 1 1.25E-06 1 82 1 AA 

7.01 I AA 822 Rd calculated by Grant Env. using data from P200 20 1.25E-06 

20 1.25E-06 

20 1.25E-06 

823 

- 
824 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

825 

- 
826 

20 1, 1.25E-06 I 11.29 

12.15 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 20 I 1.25E-06 I 
12.94 l I u \  

827 Rd calculated by Grant Env. using data from P200 1.25E-06 

1.25E-06 828 

- 
829 

13.29 I M  Rd calculated by Grant Env. using data from P200 

20 I 1.25E-06 I Rd calculated by Grant Env. using data from P200 

830 

831 

- 
1.16 1 AA 20 I 1.25E-06 I A I 73 94.8 I Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 1.25E-06 

1.25E-06 832 - Rd calculated by Grant Env. using data from P200 



Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (01 

and its Calculated) 
valence Rd Value 

\la-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
IWvomina) 

~~~ 

1 E-3M NaCl 

I E-3M NaCl 

' 

Compilation of Sorption Values 

Sorbent 
Density 

(Unless 
Noted) 

Solutlon 
Volume to  

Sorbent 
Mass Ratla 

(mllg) 

Equlll- 
bration 
Time In 

Days 

Data 
Row 

- 
033 

Units of 
Published Rc 

Rd standard 
ized to  mllg 

0.169 -i" 
BS 

rla-bentonite, 75% montmorillonite 
(Wyoming) pH adjusted DI mllg 

834 

835 

- 
mllg 11.342 pH adjusted DI 

pH adjusted DI 

Ja-bentonite. 75% montmorillonite 
(Wyoming) 

rla-bentonite, 75% montmorillonite 
IWvomina) mllg 23.092 

836 mllg 90.035 \la-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite. 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
(Wyoming) 

ga-bentonite, 75% montmorillonite 
(Wyoming) 

ga-bentonite, 75% montmorillonite 
(Wyoming) 

\la-bentonite. 75% montmorillonite 
(Wyoming) 

ga-bentonite. 75% montmorillonite 
IWvomina) 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

pH adjusted DI 

037 200 I Hg(ll) . 1 63.2 mllg 63.222 j - G  
20 

830 mllg 91.433 

839 

840 

- 
mllg 

m Vg 

47.760 

46.303 

84 I 200 I Hg(ll) I 32.2 mllg 32.236 

042 

043 

- 
18.953 mllg 

mllg 24.903 BS 

BS 044 

045 

846 

- 

- 

mllg 

mllg 

23.059 

77.314 BS 

BS mllg 3.608 1 E-3M NaCl 

1 E-3M NaCl 

\la-bentonite. 75% montmorillonite 
(Wyoming) 

\la-bentonite, 75% montmorillonite 
- IWvomina) 047 2.646 I Bs 1 1 20 mllg 

mllg 040 200 I Hg(ll) I 3.8 3.790 + 20 

1 E-3M NaCl 
\la-bentonite. 75% montmorillonite 

(Wyoming) 

049 

850 

- 
mllg 

mllg 

6.344 

6.456 I 
851 mllg 4.073 I Bs 1 E-3M NaCl 

1E-3M NaCl 

\la-bentonite, 75% montmorillonite 
(Wyoming). 

\la-bentonite, 75% montmorillonite 
Wvominal 052 mllg 8.351 . . -, 

1E-3M NaCl 
\la-bentonite, 75% montmorillonite 

(Wyoming) 
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' Compilation of Sorption Values 
- 

3ata 
Row 

- 
833 

834 

835 

836 

837 

838 

- 

- 

- 

- 

- 

- 
a39 
- 
840 

84 1 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

lnltlal 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate Sorbent Rd for D= 
Solution Cation Desorption 
Concen- Experlment, Exchange 

tratlon, Molar Capacity A= Absorption 
(CEC meql 

1009) 
Experiment (Unless 

Noted) 

Concentratlc 

Unless 
Noted 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Final pH Notes 

2.33 AA 20 1.25E-06 Rd calculated by Grant Env. using data from P200 A 73 

A 73 20 1.25E-06 3.19 

3.87 

AA 

AA 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 20 1.25E-06 

Rd calculated by Grant Env. using data from P200 4.28 

4.80 

AA 

A A .  

20 

20 

1.25E-06 

1.25E-06 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 5.23 

6.22 

' A A  

AA 

20 

20 

1.25E-06 

1.25E-06 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 AA 6.27 

8.24 

20 

20 

1.25E-06 

1.25E-06 AA 

~~ 

Rd calculated by Grant Env: using data from P200 

Rd calculated by Grant Env. using data from P200 9.33 20 AA 

AA 

1.25E-06 

1.25E-06 20 94.8 I 9.71 

10.98 

Rd calculated by Grant Env. usingdata from P200 

Rd calculated by Grant Env. using data from P200 AA 20 1.25E-06 e+- Rd calculated by Grant En: using data from P200 12.80 . 

0.83 

AA 

A A -  

20 

20 

1.25E-06 

1.25E-06 94.8 I Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 1.17 AA 20 1.25E-06 94.8 1 
1.47 AA 20 1.25E-06 94.8 I Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 3.85 AA 20 1.25E-06 

4.30 AA 20 1.25E-06 Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using'data from P200 4.80 AA 20 1.25E-06 

20 1.25E-06 Rd calculated by Granl Env. using data from P200 5.24 

6.23 

A A .  

AA 

I I 

A 73 1.25E-06 94.8 I 20 Rd calculated by Grant Env. using data from P200 
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" Method 
bration 
Time In 

Days 

Hg(ll) 

Hg(W 

22.6 mllg 22.629 

31.9 mllg 31.862 BS 

BS 

BS 

BS 

BS 

BS 

BS 

1 

1 

1 

1 

1 

1 

1 

Na-bentonite. 75% montmorillonite 
(Wyoming) 

Na-bentonite, 75%montmorillonite 
(Wvomino) 

1 E-2M NaCl 

1E-2M NaCl 

, 

Compilation of Sorption Values 
- 

Data 
Row 

Sorbate I Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

1 Equlll- 
Data 

Source 
Citation # 

Sorbent 
(Solid Medium) 

Solution Medium 

I state 1 
854 

855 

- 
20 ' 1E-3M NaCl Va-bentonite. 75% montmorillonite 

(Wyoming) 200 

200 
Va-bentonite. 75% montmorillonite 

IWvomina) 
1 E-3M NaCl 20 . . -. 
1 E-3M NaCl Va-bentonite, 75% montmorillonite 

(Wyoming) 856 

857 

- 
Hg(ll) I 19.0 I ml/g I 18.980 20 200 

200 1E-3M NaCl 

1E-3M NaCl 

Va-bentonite, 75% montmorillonite 
(Wyoming) 

Va-bentonite, 75% montmorillonite 
(Wyoming) 

20 

20 858 

859 

- 
Hg(ll) I 22.8 .I . mllg I 22.805 200 

200 1E-3M NaCl 

1 E-2M NaCl 

Va-bentonite, 75% montmorillonite 
(Wyoming) 

Na-bentonite. 75% montmorillonite 
(Wvomino) 

20 

20 860 200 

861 

862 

- 
Hg(ll) I 0.3 I mllg I 0.346 20 1E-2M NaCl Na-bentonite, 75% montmorillonite 

. (Wyoming) 200 

200 20 

20 863 200 
\ I 4, 

1 E-2M NaCl 

1 E-2M NaCl 

1E-2M NaCl 

1 E-2M NaCl 

Na-bentonite, 75% montmorillonite 

Na-bentonite, 75% montmorillonite 
(Wyoming) . 

Na-bentonite, 75% montmorillonite 
(Wyoming) 

Na-bentonite, 75% montmorillonite 
IWvomina) 

(Wyoming) . 
864 200 BS I 1 20 

I 

20 865 200 

866 200 20 

: 20 BS I 1 867 200 

868 

869 

- 
20 1E-2M NaCl Na-bentonite, 75% montmorillonite 

(Wyoming) 
BS I 1 200 

200 - 1E-2M NaCl 

1 E-2M NaCl 

Na-bentonite, 75% montmorillonite 
(Wyoming) 

Na-bentonite. 75% montmorillonite 
(Wyoming) 

20 

20 870 

871 

- 
Hg(ll) 1 2.3 I ml/g I 2.280 200 

200 1E-2M NaCl 

1 E-2M NaCl 

Na-bentonite, 75% montmorillonite 
(Wyoming) 

Na-bentonite, 75% montmorillonite 
(Wvomino) - 

20 

20 872 200 . - -, 

1E-2M NaCl 

1 E-2M NaCl 

Na-bentonite. 75% montmorillonite 
(Wyoming) 

Na-bentonite, 75% montmorillonite 
(Wyoming) 
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\ 

Initial 
Sorbate 
Solution 
Concen- 

tratlon, Molal 
(Unless 
Noted) 

Compilation of Sorption Values 

1.25E-06 

, 1.25E-06 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Rd for D= 

Desorption 
Experlment. Exchange 

Capacity 

Experlment 
&= Absorption (CEC meq/ 

1009) 

Sorbed 
Concentratl 

Sorbent n On the 
iurface Area Solid In 

Unless 
Noted 

(m.mM mmolh  

I I 

Data 
Row 

854 

855 

856 

857 

858 

859 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

Final pH 

6.28 

8.23 

9.29 

10.01 

11.08 

12.79 

0.83 

1.16 

1.46 

2.29 

2.37 

3.17 

3.87 

4.32 

4.80 

5.23 

6.24 

6.30 

8.26 

9.30 

9.75 

A 73 94.8 Rd calculated by Grant Env. using data from P200 

REDOX Conditions 
(Numeric Entrles 

are Eh In mv) 

Tempera- 
ture (C) 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

A 

. A  

A 

A 

73 94.8 

73 94.8 

.73 94.8 

' 73 94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

A 

A 

. 73 94.8 Rd calculated by Grant Env. using data from P200 

. Rd calculated by Grant Env. using data from P200 73 94.8 

A 

A 

73 94.8 

73 94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

AA 

AA 

AA 

AA 

20 

20 

20 

20 

A 

A 

73 94.8 

73 94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

AA 

AA 

AA 

AA 

AA 

20 

20 

20 

20 

20 

A 

A 

A 

73 94.8 

73 94.8 

73 94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Notes 

AA,  I 20 1.25E-06 

1.25E-06 

1.25E-06 

1.25506 

1.25E-06 

1.25E-06 

1.25506 

1.25E-06 

1.25506 * 
AA 

1.25E-06 A 1 73 I 94.8 I I Rd calculated by Grant Env. using data from P200 

" 1.25E-06 

1.25E-06 

1.25'2-06 A I 73 I 94.8 I 1 Rd calculated by Grant Env. usingdata from P200 

1.25E-06 

1.25E-06 

1.25E-06 A I 73 I 94.8 1 I Rd calculated by Grant Env. using data from P200 

1.25E-06 ' A I 73 I 94.8 I I Rd calculated by Grant Env. using data from P200 

1.25E-06 

~ 

A I 73 1 94.8 1 1 Rdcalculated by Grant Env. using data from P200 

1.25506 



Compilation of Sorption Values 

1 
Sorbate 

(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 
Sorbent 

Mass Ratlo 

Equill- 
bratlon 
Time In 

Days 

Data 
Source 

Citation # 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

Sorbent 
(Solid Medium) 

Units of Rd standard- 
'ublished Rd ized to mllg Solution Medium Rd Method 

875 200 1E-2M NaCl 
4a-bentonite. 75% montmorillonite 

(Wyoming) 
4a-bentonite. 75% montmorillonite 

(Wyoming) 
4a-bentonite. 75% montmorillonite 

'(Wyoming) 
4a-bentonite, 75% montmorillonite 

(Wyoming) 
da-bentonite, 75% montmorillonite 

(Wyoming) 
Ja-bentonite. 75% montmorillonite 

(Wyoming) 
Ja-bentonite, 75% montmorillonite 

20.5 

78.4 

20.506 

78.406 

BS 

BS 876 200 1E-2M NaCl 

5E-1M NaCl 877 200 1.0 ,Bs 1 

878 

879 

- 
0.2 5E-1 M NaCl 200 

200 

BS 

BS 1.2 ml/g 1 1.184 5E-1M NaCl 

880 

881 

- 
0.9 mllg I 0.923 5E-1M NaCl 1 200 

200 

BS 

BS 0.1 mllg I 0.125 5E-1M NaCl 

5E-1M NaCl 

(Wyomind) 
Ja-bentonite, 75% montmorillonite 882 200 0.1 BS 1 0.130 

0.291 

20 

20 

(Wyoming) 
Ja-bentonite, 75% montmorillonite 883 

884 

- 
200 0.3 5E-1 M NaCl 1 BS 

BS 

(Wyoming) 
Ja-bentonite. 75% montmorillonite 200 0.9 ml/g . I 0.907 5E-1M NaCl 1 (Wyoming) 
Ja-bentonite. 75% montmorillonite 885 

886 

- 5E-1M NaCl 20 200 

200 

0.1 

0.0 

0.093 

0.035 

BS 

BS 

(Wyoming) 
Ja-bentonite, 75% montmorillonite 

(Wyoming) 
la-bentonite. 75% montmorillonite 

5E-1M NaCl 

5E-1 M NaCl 887 200 0.5 BS +I 
20' 

0.519 

0.267 

0.259 

(Wyoming) 
la-bentonite. 75% montmorillonite 888 

889 

- 
0.3 5E-1M NaCl 200 

200 

BS 

BS 

(Wyoming) 
la-bentonite. 75% montmorillonite 

(Wyoming) 
Sa-bentonite. 75% montmorillonite 

0.3 1 5E-1M NaCl 

5E-1M NaCl 890 4.353 + 11.383 

BS 200 

200 

4.4 

11.4 

(Wvomina) 

891 la-bentonite. 75% montmorillonite 
BS 5E-1M NaCl 

5E-1M NaCl 
.. (Wyoming) 

la-bentonite. 75% montmorillonite 892 200 22.9 BS 22.882 

87.342 

1012.800 

(Wyoming) 
la-bentonite, 75% montmorillonite 893 

894 
895 
896 
897 

- 
- 
- 
- 
- 

200 5E-1M NaCl 87.3 

1012.8 
468 

BS 

B 
(Wyoming), 

. montmorillonite 
montmorillonite 
montmorillonite 
montmorillonite 

awiarentlv DI without chloride ion 
apparently DI without chloride ion 
apparently DI without chloride ion 
apparently DI without chloride ion 

B .  
B 
B 

203 
203 

423.3 
214.1 I 
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Compilation of Sorption Values 

REDOX Conditions 
' (Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

initial 
'Orbate 

Solution 
Concen- 

ratlon, Molar 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experlment, 

4= Absorptlor 
Experiment 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capaclty 

(CEC meq, 
1009) 

)ata 
Tow 

Final pH 

Sorbed . 
Concentratlo 

Sorbent n On the 
Surface Area Solid In Notes 

(m.mkl) mmolkl 
Unless 
Noted 

73 94.8 Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 

94.8 

Rd,calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 , 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data'frorn P200 

73 

73 

~~ 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

73 

73 

94.8 

94.8 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P200 

Rd calculated by Grant Env. using data from P203 
Rd calculated by Grant Env. using data from P203 
Rd calculated,by Grant Env. using data from P203 
Rd calculated by Grant Env. using data from P203 

AA I 20 1.25E-06 I A 

AA 1 20 1,25E-06 I A 

_t_ AA 20 

A I .25E-06 

878 I 1.19 A 73 1 94.8 I 1 Rd calculated by Grant Env. using data from P200 

1.25E-06 A 

A 

1.25E-06 A 

A je 
4.32 

AA 1 20 1.25E-06 1 A 

AA I 20 A 1.25E-06 

AA I 20 A 73 I 94.8 I I Rd calculated by Grant Env. using data from P200 
~~ 

73 I 94.8 I 1 Rd calculated by Grant Env. using data from P200 1.25E-06 A 

A 73 I 94.8 I I Rd calculated by Grant Env. using data from P200 7 
AA 

1.25E-06 A 

A 

1.25E-06 I A 

1.25E-06 I A 

A AA 1 '  20 ' 1.25E-06 I 10.01 

893 12.73 1.25E-06 A 

A 9 
AA 

A 
A 
A 
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Compilation of Sorption Values 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 
Sorbent 

Mass Ratio 
( m W  

Equlll- 
bration 
Time In 

Days ’ 

Data 
Source 

.Citation # 

lata 
‘Ow 

‘ubllshed (or 
Calculated) 

Rd Value 

Units of Rd standard- 
Published Rd ized to  mllg 

Sorbent 
(Solid Medium) Solution Medium t d  Method 

187.1 mllg 187.1 00 montmorillonite 

0.4 mllg 0.400 montmorillonite 

apparently DI without chloride ion 

apparently DI without chloride ion 

B 

B 

0.167 

0.167 

apparently DI without chloride ion B 0.167 0.200 montmorillonite 

0.200 montmorillonite apparently DI without chloride ion 0.167 

0.167 apparently DI without chloride ion 0.100 montmorillonite 

34.900 montmorillonite 
33.2 mllg 33.200 montmorillonite 
30.2 mllg 30.200 montmorillonite 

natural Na bentonite, not 

apparently DI without chloride ion 
apparently DI without chloride ion 
apparently DI without chloride ion 

B 
B 
B 

wastewater from City of Regina 
Municipal Wastewater Treatment 

Plant (pH adjusted) 

pretreated, 80% montmorillonite 

mllg 

906 I 208 2.55 BS 0.167 80 

wastewater from City of Regina. 
Municipal Wastewater Treatment 

Plant (pH adjusted) 
2.55 BS 0.167 80 907 208 

908 208 

909 211 

910 211 

911 211 

wastewater from City of Regina 
Municipal Wastewater Treatment 

Plant (pH adjusted) 

natural Na bentonite, not 
pretreated, 80% montmorillonite 

with minor illite and quartz (Wilcor 
Saskatchewan) 

bentonite suspended to separate 

9,100 9.1 mllg 2.55 BS 0.167 00 

and use the e2 micron 
montmorillonite fraction (Upton. 

bentonite suspended to separate 

81.100 81.1 mllg 

w-4 
BS 2 500 ’ 0.28M NaCl 

0.28M NaC104 BS 

BS 

2 500 

500 

WY) 

1 I 1 bentonite suspended to separate 

0.28M NaNO3 
and use the c2 micron 

WY) 

2 
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Compilation of Sorption Values 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

- 

lata 
low 

- 
E 

399 

- 

300 
- 
301 

- 
302 

- 

304 
305 

306 

- 

907 

- 

908 

- 

909 

- 

910 

- 

91 1 

- 

Sorbed 
Concentratic 

Sorbent n On the 
Surface Area Solid in 

(mmlg) mmollg 
Unless T Noted 

Initial 
Sorbate 
Solution 
Concen- 

.ation, Molal 
(Unless 
Noted) 

lnal Sorbate 
Solution 
Concen- 

.ation, Molal 
(Unless 
Noted) 

1.75E-05 

2.43E-05 

EDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Notes Final pH 

7 25 Rd calculated bv Grant Env. usina data from P203 AA 
i d  calculated by Grant Env. using data from P203. This 
Rd appears low; units may be incorrect on P203 Fig. 14 

x-axis? 
i d  calculated by Grant Env. using data from P203. This 
Rd appears low; units may be incorrect on P203 Fig. 14 

x-axis? 

25 

25 

AA 

AA 2.82E-04 A 

4.1 5E-04 
i d  calculated by Grant Env. using data from P203. Thiz 
Rd appears low; units may be incorrect on P203 Fig. 14 

x-axis? 
7 A A '  A 

AA 
Rd calculated by Grant Env. using data from P203. Thi: 
Rd appears low; units may be incorrect on P203 Fig. 14 

x-axis? 
Rd calculated by Grant Env. using data from P203 
Rd calculated by Grant Env. using data from P203 
Rd calculated by Grant Env. using data from P203 

Rd estimated by Grant Env. using Langmuir constants 
from p208 and assuming Hg concentration approaches 

zero 

25 

25 
25 
25 

3.48E-03 

4.61E-07 
2.76506 
2.76E-05 

7 

7 
7 
7 

3.0 to 3.: 

AA 
AA 
AA 

AA 21 4.74E-06 A 74.5 

Rd estimated by Grant Env. using Langmuir constants 
from p208 and assuming Hg concentration approaches 

zero 

Rd estimated by Grant Env. using Langmuir constants 
from p208 and assuming Hg concentration approaches 

zero 

3.0 to 3.: AA 15 5.16E-06 

4.91E-06 

A 

A 

. A  

A 

A 

AA A I  10 

25 

25 

3.0 to 3.! 

7.3 AA A I  Rd calculated by Grant Env. using data from p211 

Rd calculated by Grant Env. using &:~:I lrom p71 1 A AA 

AA 

7.3 

7.3 
A I -  25 Rd-calculated by Grant Env. using data from p211 
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Compilation of Sorption Values 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

initial 
Sorbate 
Solution 
Concen- 

,ation, Molar 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 

Noted) Noted) 

Tempera- 
ture (C) 

lata 
3ow 

Notes Vnal pH 

7 

7 

7.3 

3.64 

4.11 

~ 

AA Rd calculated by Grant Env. using data from p211 25 912 

913 

- 

914 

- 

915 

- 

916 

- 

917 

Rd calculated by Grant Env. using data from p211 25 AA 

Rd calculated by Grant Env. using data from p211 25 AA 

1.60E-04 
0 

AA. sealed glass 
containers 

Rd calculated by Granl Env. using data from P216 ?5 

AA. sealed glass 
containers 

Rd calculated by Granl Env. using data from P216 25 1.60E-04 

1.60E-04 AA. sealed glass 
containers 4.73 Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

25 

25 

25 

~ 

I.6OE-04 AA. sealed glass 
containers 918 5.07 

'I 1.60E-04 AA. sealed glass 
containers 

AA, sealed glass 
containers 

AA. sealed glass 
containers 

919 6.44 

1.60E-04 920 6.84 25 

1.6OE-04 1 25 92 1 

- 

Page 98 of 228 
____ -_ 



Compilation of Sorption Values 

- 

)ata 
zow 

- 

322 

- 

923 

- 

924 

- 

925 

- 

926 

- 

927. 

- 

928 

- 

929 

- 

930 

- 

931 

- 

~~ 

Solution Medium 

~ ~~ 

Solutlon 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Equlll- 
bratlon 
Time In 

Days 

Data 
Source 

Jitation # 

ubllshed (01 

Calculated) 
Rd Value 

Units of 
'ubllshed Rc 

I d  standard 
lzed to mllg 

Sorbent 
(Solid Medium) td Method 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M sulfate ion 216 23.1 mllg 23.057 BE 4000 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 216 2943.2 mllg 2943.164 BE 

BE 

4000 

4000 Hg(l1) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

216 1645.4 

3180.4 

988.4 

. mllg 

mllg 

1645.432 

4000 BE 31 80.362 216 

216 mllg 

~~ 

988.425 
Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

BE 4000 >l 

Na sat. montmorillonite (Polkville, 
MS). organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1 E-2M phosphate ion 216 749.7 mllg 749.748 BE 4000 

4000 

4000 

4000 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville. 
MS),.organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

216 763. I mllg 763.110 BE 

BE 

BE 

21 6 mllg 543.002 

740.144 

411.481 

543.0 

740.1 

411.5 

216 mllg 

mllg 

~ 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

BE 4000 216 
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lnitiai 
'Orbate 

Solution 
Concen- 

,ation, Molar 
(Unless 
Noted) 

Final Sorbate 
Soiutlon 
Concen- 

tration, Molal 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 
=Absorption 
Experiment 

Sorbent Cation 
Exchange 
Capacity 

(CEC meql 
1009) 

Sorbent 
Surface Are 

(m.mkl) 

Sorbed 
Concentratlo 

n On the 
Solid In 
mmollg 
Unless 
Noted 

I 

Notes 

Rd calculated by Grant Env. using data from P216 

923 3.66 

Compilation of Sorption Values 

:EDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) Final pH 

Row 

I AA. sealed glass 
containers 

AA, sealed glass 
containers 

1.60E-04 25 

25 

25 

25 

1.60E-04 Rd calculated by Grant Env. using data from P216 

AA. sealed glass 
containers 

1.60E-04 A I  Rd calculated by Grant Env. using data from P216 

AA, sealed glass 
containers 

1.60E-04 Rd calculated by Grant Env. using data from P216 

1.60E-04. AA. sealed glass 
containers 

25 Rd calculated by Grant Env. using data from P216 

1.60E-04 AA. sealed glass 
containers 

25 Rd calculated by Grant Env. using data from P216 

t AA, sealed glass 
containers 

929 . 6.10 2 25 Rd calculated by Grant Env. using data from P216 I .60E-04 

1.60E-04 

1.60E-04 

1.60E-04 

AA. sealed glass 
containers 

25 Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

AA. sealed glass 
containers 

25 

25 
I AA, sealed glass 

containers 
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Compilation of Sorption Values 

- 

Dati 
ROW 

- 

932 

- 
933 

- 

934 

- 

935 

- 
936 

- 

937 

- 

93E 

c 

93: 

- 

94c 

- 
94' 

- 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 
Sorbent 

Aass Ratlo 
(mllg) 

EqUlll- 
bratlon 
Time In 

Days 

'ublished (a 
Calculated) 
Rd Value 

Data 
Source 
Zitatlon 8 

Units of 
Jublished Rc 

:d standard, 
zed to  mllg 

Sorbent 
(Solid Medium) 

Solution Medium I d  Method 

Na sat. montmorillonite (Polkville, 
MS). organic matter was removed 
by pretreatment with peroxide 

Hg(li) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

Hg(ll) nitrate in pH adjusted DI with 
1E-2M phosphate ion 

' 216 415.3 mllg 415.316 >1 4000 BE 

BE 

BE 

36.913 
Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 
by pretreatment with peroxide 

216 36.9 mllg 4000 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
.by pretreatment with peroxide 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 
by pretreatment with peroxide 

216 42.3 mllg 4000 42.267 

23.057 
Hg(ll) nitrate in pH adjusted Di with 

1E-2M phosphate ion 
BE >I 4000 mllg 23.1 

3228.0 

216 

216 
Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1 E-4M sulfate ion mllg 3228.045 BE 

BE 

4000 

4000 
Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 
by pretreatment with peroxide 

Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1 E-4M sulfate ion 216 . 1933.4 mllg 1933.398 

Hg(ll) nitrate in pH adjusted DI with 
1E-4M sulfate ion 216 1180.9 mllg BE 4000 1180.928 

1167.750 

668.262 

Hg(il) nitrate in pH adjusted DI with 
' 1E-4M sulfate ion 1167.8 BE 4000 216 mllg 

mllg 
Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-4M sulfate ion 

BE 4000 216 668.3 

666.8 
Na sat. montmorillonite (Polkville, 
MS). organic matter was removec 
by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1 E-4M sulfate ion m\/g 666.832 BE >l 4000 216 
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Sorbed 
Concentratla 

n On the 
Solld In 
nimollg 
Unless 
Noted 

lnltlal 
Sorbate 
Solution 
Concen- 

atlon, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen: 

tration, Molar 
(Unless 
Noted) 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbent 
Surface Are 

(m.m’g) 

Compilation of Sorption Values 

- 

lata 
tow 

- 

932 

- 

933 

- 

934 

- 

935 

- 

936 

- 

937 

- 

938 

- 

939 

- 

940 

- 

94 1 

- 

Sorbent I Rd for D= 
Desorption 
Experiment, 
= Absorptlor 
Experiment 

[EDOX Conditions 
(Numeric Entries 

are Eh in rnv) 

Tempera- 
ture (C) :inal pH Notes 

AA. sealed glass 
containers 7.39 25 A Rd calculated by Grant Env. using data from P216 1.60E-04 

AA. sealed glass 
containers 0.86 25 A Rd calculated by Grant Env. using data from P216 1.60E-04 

AA, sealed glass 
containers 

25 Rd calculated by Grant Env. using data from P216 A 1.60E-04 8.97 

9.77 AA, sealed glass 
containers 

25 A Rd calculated by Grant Env. using data from P216 1.60E-04 

AA, sealed glass 
containers 3.07 25 A 1.60E-04 

I .60E-04 

1.60E-04 

1.60E-04 

1.60E-04 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

AA, sealed glass 
containers 

AA. sealed glass 
containers 

AA. sealed glass 
containers 

AA. sealed glass 
containers 

AA, sealed glass 
containers 

25 A 5.25 

6.30 

6.59 

6.85 

7.57 

25 

25 . 

25 A 

25 A 1.60E-04 
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Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-4M sulfate ion 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E4M sulfate ion 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
l E 4 M  sulfate ion 

Hg(ll) - 3647.0 
Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Hg(il) nitrate in pH adjusted DI with 
1E-4M phosphate ion 

Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 

by Pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1 E 4 M  phosphate ion 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-4M phosphate ion 

Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Hg(li) nitrate in pH adjusted Dl with 
1E4M phosphate ion 

Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E-4M phosphate ion 

Compilation of Sorption Values 

I 
- 

Data 
Row 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratio 

( m W  

Sorbate 

state 

Equill- 
bratlon 
Time In 

Days 

Data 
Source 

Citation t; 

Units of 
'ublished RI 

td  standard 
ked  to mllg Id Method 

BE 
Hg(ll) nitrate in pH adjusted DI with 

1E-4M sulfate ion 

Na sat. montmorillonite (Polkville. 
MS), organic matter was removed 

by pretreatment with peroxide 
942 216 mllg 458.594 4000 

943 mllg BE 4000 >1 323.857 

69.254 

54.636 

216 

216 944 

- 

945 

BE 4000 mllg 

mllg 216 4000 BE 

BE 

BE 

216 mllg 3646.996 946 4000 

947 216 mllg 4000 

4000 
Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Hg(ll) nitrate in pH adjusted DI with 
1E4M phosphate ion 

948 216 mllg 555.906 BE 

949 

- 

950 

- 

951 

- 

BE 4000 > l  434.590 

622.240 

492.773 

216 

216 

216 

rnllg 

rnllg 

mllg 

BE >1 4000 

BE > l  4000 
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Compilation of Sorption Values 

lnltlal 
Sorbate 
Solution 
Concen- 

,ation, Molar 
(Unless 
Noted) 

- 

lata 
tow 

- 

942 

- 

943 

- 

944 

- 

945 

- 

946 

- 

947 

- 

948 

- 

949 

- 

950 

- 

951 

- 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

. 

Sorbed 
Concentratic 

n On the 
Solid In 
mmollg 
Unless 
Noted 

Sorbent I 
Rd for D= 

Desorption 
Experiment, 

L= Absorptio 
Experiment 

Cation 
Exchange 

(CEC meql 

Sorbent 
Surface Are 

(m.m/g) 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Notes Final pH 

9.74 

9.90 

10.62 

AA. sealed glass 
containers 

25 A. Rd calculated by Grant Env. using data from P216 1.60E-04 

1.60E-04 

1.60E-04 

AA, sealed glass 
containers 

25 Rd caiculated by Grant Env. using data from P216 A 

AA, sealed glass 
containers 

25 A Rd calculated by Grant Env. using data from P216 

AA. sealed glass 
containers 10.92 25 A 1.60E-04 Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

Rd calculated by Grant Env. using data from P216 

AA, sealed glass 
containers 

- 3.45 25 A 1.60E-04 

1.60E-04 AA. sealed glass 
containers 5.49 25 A 

AA. sealed glass 
containers 6.65 25 A 1.60E-04 

AA. sealed glass 
containers 6.65 25 A 1.60E-04 

1.60E-04 

1.60E-04 

Rd calculated by Grant Env. using data from P216 AA, sealed glass 
containers 

AA. sealed glass 
containers 

25 7.12 

7.67 25 Rd calculated by Grant Env. using data from P216 
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277.7 mllg 277.732 
Na sat. montmorillonite (Polkville. 
MS). organic matter was removed 

by pretreatment with peroxide 

Compilation of Sorption Values 

I 
Solution 

Volume to  
Sorbent 

Mass Ratlo 
(mllg) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Denslty 

glcc 
(Unless 
Noted) 

Eq ul I i- 
bratlon 
T h e  In 

Days 

Data 
Source 

Cltation I 

'ublished (or 
Calculated) 
Rd Value 

Units of 
Published Rl 

Data 
Row 

Xd standard- Sorbent 
Ired to  mllg (Solid Medium) Solution Medium Xd Method 

I 

Hg(l1) nitrate in pH adjusted DI with 
1E-4M phosphate ion 

952 216 BE >1 4000 

I Na sat. montmorillonite (Polkville, 

by pretreatment with peroxide 
organic matter was removed Hg(l1) nitrate in pH adjusted DI with 

1E-4M phosphate ion I 953 216 BE 4000 395.6 mllg 

I Na sat. montmorillonite (Polkville, 
MS), organic matter was removed 

by pretreatment with peroxide 
60.038 Hg(ll) nitrate in pH adjusted DI with 

1 E-4M phosphate ion 
954 216 BE 4000 

955 217 Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

408.100 B 500 408.1 

214.1 mllg . 

0.01M Ca(N03)Z 1 

956 

957 

- B 1 500 217 

217 
0.01M Ca(N03)Z I 0 500 

500 

to 0.2 micron fraction) 

958 '217 B 119~100 

140.800 

156,000 

162,900 

30,000 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
, to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

0.01M Ca(N03)2 

959 

960 

- 
B 1 500 217 

217 

140.8 

mllg 1 500 O.OlM Ca(N03)Z B 

B 961 

962 

_. 

162.9 * 500 1 217 

217 I O,.Ol M CaC12 B 

B 

500 

500 963 217 O.OlM CaC12 to 0.2 micron fraction) 

to 0.2 micron fraction) 
964 

965 

- 
29.2 I mllg 0 217 500 

500 212 "' 141.4 

164.4 

B 58,500 

141.400 

164.400 

224,000 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite (0.08 
to 0.2 micron fraction) 

Ca sat. Wyoming bentonite.(0.08 
to 0.2 micron fraction) 

1.000 . bentonite 

0.01 M CaC12 

966 

967 

- B 1 500 217 

217 500 0.01M CaC12 B 

B 968 

969 
- 
- 

500 217 

49 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

ratlon, Molar 

Noted) 

- 

lata 
3ow 

- 

952 

- 

953 

- 

954 

- 
955 

956 

957 

958 

959 

960 

961 

962 

963 

964 

965 

966 

967 

968 

969 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 

Final Sorbate 
So'ution 
Concen- 

tration, Molar 
(Unless 
Noted) 

~ 

Notes 

Rd for D= 
Desorption 
Experiment, 

4= Absorptlon 
Experiment 

Sorbed 
Concentratla 

' Sorbent n On the 
Surface Area Solid In 

(m.m/g) mmol/g 
Unless 
Noted 

Sorbent 

Exchange 
Capacity 

(CEC meql 
1009) 

REDOX Conditions 
(Numerlc Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Final pH 

8.16 

~ 

25 AA. sealed glass 
containers 

Rd calculated by Grant Env. using data from P216 1.60E-04 A 

25 AA, sealed glass 
containers 

25 AA. sealed glass 
containers 

AA 20 

Rd calculated by Grant Env. using data from P216 1.60E-q4 A 8.80 

9.44 

6.7 I ~ ~~ ~ ~~ 

Rd calculated by Grant Env. using data from P216 

1E-6M I A I  7.3 

7.9 1E-6M 

8.9 AA I 20 

1E-6M I A I  10.2 

10.7 AA I 20 1E-6M 

11 AA I '20 

6.6 AA I 20 1 E-6M 

1 E-6M 

1 E-6M 

AA .I 20 6.9 

7.2 AA I 20 

8.1 AA I 20 

8.9 1 E-6M 

10,s 

1E-6M 1 A I  10.9 

Shaw et al. (1989) SKI database value from p49 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (or Units of 
and Its Calculated) Published R, 
valence Rd Value 

bratlon 
In 

Solution 
Volume to  

Sorbent 
Mass Ratio 

~~ 

63 

63 

0.00032 m31kg 

0.0004 m3lkg 

63 1(1) <0.001 m3lkg 

Compilation of Sorption Values 

- 

Data 
Row 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd standard. 
ized to mllg 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

I state I 
5.000 bentonite 0.005 

0.013 m3lkg 

8.50E-06 m3lkg 

970 

97 1 

972 

973 

- 
- bentonite 

bentonite and sand mix 

natural(?) Kunipia F smectite 
(montmorillonite) 

natural(?) Kunipia F smectite 
(montmorillonite) 

natural(?) Kunipia F smedite 
(montmorillonite) 

natural(?) KuniDia F smectite 

13.000 

0.009 I 
1 E-6M KI BS 0.000 

0.000 974 5 I 20 1 E-6M KI 

1 E-6M KI 

BS 

BS 975 

976 

- 
0.000 8 I 20 27 0 mllg 

27 0 mllg 1E-6M KI BS 8 I 20 0.000 

0.000 

. .  . 
(montmorillonite) 

natural(?) Kunipia F smectite 
27 1 l (1)  I 0 I mllg BS 

BS 

1 E-6M KI 

1 E-6M KI 

977 

978 

(montmorillonite) 
natural(?) Kunipia F smectite 

(montmorillonite) 
natural(?) Kunipia F smectite 

(montmorillonite) 

montmorillonite swy-1 

0.202 0.202 

0.964 0.964 979 BS 

BS 

1E-6M KI 

No fulvic acid, synthetic groundwate 
A. oH7.7 980 

981 

- 
1.900 46 1(1) 1.9 mllg 

46 3.2 mllg 3.200 
1.52 mall fulvic acid, synthetic BS 28 I .40  montmorillonite Swy-1 

montmorillonite Swy-1 

grokdwater C, pH7.8 
0.5 mgil fulvic acid, synthetic BS 982 

983 

984 

- 

- 

46 I l(1) I 3.5 I mllg 3.500 groundwater B, pH7.8 
5.02 mgll fulvic acid, synthetic 

groundwater D. pH7.6 
synthetic standard ground water 
Aq1105. pH8.2. TDS 1105 mgA 
synthetic standard ground water 

Ao293. oH8.2. TDS 293 mall 

4.000 montmorillonite Swy-1 BS 

0.250 7 I 10to50 BS 

BS 

10% bentonite. 90% quartz 

10% bentonite. 90% quartz 7 I 10t050 985 

986 

- 
63 I l(1) I , 0.00032 1 m3lkg 0.320 , 

BS synthetic standard ground water 
Aq293, pH8.2. TDS 293 mgll 

synthetic standard ground water 
AallO5. ~H8.2.  TDS 1105 mall 

7 I l o t 0 5 0  10% bentonite, 90% quartz 

10% bentonite. 90% quartz 

0.320 

0.400 BS 987 

988 

- 
10 to 50 

10 to 50 6 3  I l(1) I <0.001 I m3lkg BS synthetic standard ground water 
Aq293, pH8.2, TDS 293 mgll 

synthetic standard ground water 
Aa1105. ~H8.2.  TDS 1105 mdl  

10% bentonite, 90% quartz 

10% bentonite. 90% quartz 

<1 

<1 

I I I 
I 

BS 7 I 10t050 989 

990 

- 
63 1 l(1) 1 <0.001 1 m3lkg 

10% bentonite. 90% quartz BS 7 I 10to50 synthetic standard ground water 
.Aq293, pH8.2. TDS 293 mgn 

Page 107 of 228 



REDOX Condltions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Sorbed 
Concentratll 

n On the 
Solid In 
mmollg 
Unless 

~ , Noted 

A 

A 

19.8 

19.8 

A 

A 

19.8 

19.8 

A 

A .  

19.8 

31.82 

A 

; A 

31.82. 

31.82 

A 

A 

31.82 

Compilation of Sorption Values 

Initial 
Sorbate 
Solution 

' Concen- 
tratlon, Molal 

(Unless 
Noted) 

Final Sorbate 
Solution 
Con c e n - 

tration. Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

Rd for D= 
Desorption 
Experiment, 

LI= Absorption 
'Experlment 

1009) 

Sorbent 
Surface Are 

(m.mh) 
Final pH Notes 

McKinley and Hadermann (1985) NAGRA database 
value from p49 

KBS(1983) database value from p49 

Wuschke el  ai. (1985) AECL database value from p49 t, 8.2 1E-6M 

1E-6M 

1 E-6M 

8.8 

7.7 initial pH 3.7 

initial pH 6.3 ++f 
AA 

7.8 

8.1 . initial pH 10 1E-6M 

1E-6M 0.7 A '  I I 19.8 I 
9.3 

7.77 

1 E-6M 

6.3E-11M 

7.87 

7.87 

6.4E-11M 

6.3E-11M 

7.67 AA I 20 6.6E-11 M 

8.27 AA I 25 1 E-8M 

8.27 AA I 25. 1E-8M 

8.27 AA I 25 1 E-5M 

8.27 AA I 25 1 E-5M A 

8.27 

8.27 

1E-8M 

I'E-~M 

A 
i I I 

A I  

8.27 AA I 65 1 E-5M A I  
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Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

95 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1(1) 

l(1) 

l(1) 
l(1) 
l(1) 
l(1) 
l(1) 
l(1) 
l(1) 
l(1) 
l(1) 
V) 
l(1) 
(1) 
l(1) 
l(1) 

Lake Agassiz ‘lay (35% 
montmorillonite, 20% illite, 15% 

luartz. 10% kaolinite, 10% calcite) 

synthetic ground water (SGW) pH7.2, 
ionic strength 0.22M 

Wyoming Ca bentonite MX-80 
Wyoming Ca bentonite MX-80 
Wyoming Ca bentonite MX-80 
Wyoming Ca bentonite MX-80 
Wyoming Ca bentonite MX-80 
Wvomino Ca bentonite MX-80 

synthetic ground water or DI ’ BS 
synthetic ground water or DI BS 
synthetic ground water or DI BS 
synthetic ground water or DI BS 
synthetic ground water or DI BS 
svnthetic around water or DI BS 

Wyoming Ca bentonite MX-80 

Wyoming Na bentonite MX-80 
Wyoming Ca bentonite MX-80 

Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 
Wyoming Na bentonite MX-80 

:ompacted Wyoming Na bentonite 
MX-80. 0.5% native iron added as 
.’ . . a  reductant 

synthetic ground water or DI 

synthetic ground water or DI 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

synthetic ground water 2 BD 

synthetic ground water or DI 

synthetic ground water or DI 
synthetic ground water or DI 
synthetic ground water or DI 
synthetic ground water or DI 

. synthetic ground water or DI 
synthetic ground water or DI 
synthetic ground water or DI 

_- ...__ . . .. ... .- ... - ..... . . - . ... . 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to 
Sorbent 

Mass Ratio 
(mlkl) 

Equlll- 
bratlon 
Time In 

Days 

Data 
Source 

Citation ;A 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

Units of 
’ubllshed Rd 

Rd standard. 
Ired to  mllg 

. Sorbent 
(Solld Medium) Solution Medium 

991 

992 

- 
<O.OOl m3kg 7 <1 

2.500 

10 to 50 

0.00025 m3lkg I I synthetic standard ground water 
Aal105. ~H8.2. TDS 1105 moll 

100% bentonite - I 7 10 to 50 

993 

994 

- 
7 10 to 50 BS 

synthetic standard ground water 
Aq293. pH8.2, TDS 293 mgA 

100% bentonite 0.00032 

0.00032 

m3lkg 

m3lkg 

3.200 

3.200 7 10 to 50 BS 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgA 
100% bentonite 

995 

996 

- 
0.0004 m31kg 4.000 7 10 to 50 BS 

synthetic standard ground water 
Aql105. pH8.2. TDS 1105 mgll 100% bentonite 

<0.001 m3lkg < lo  I I synthetic standard ground water 
Aa293. ~H8.2. TDS 293 mail 

100% bentonite I Bs 7 10 to 50 

997 * 
63 

<0.001 m31kg e10 BS 

BS 

synthetic standard ground water 
Aq1105. pH8.2, TDS 1105 mgll 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgn 

100% bentonite 

100% bentonite 

7 

7 

10 lo 50 

10 to 50 998 

999 

- 
<0.001 

<0.001 

m3lkg 

m31kg 

< lo  

< lo  . 7 10 to 50 BS 
synthetic standard ground water. 
Aq1105. pH8.2. TDS 1105 mgll 

100% bentonite 

I I I 

1000 

- 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 

1017 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

12 m3lMg 12.000 2 10 

7 0 mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 

0.000 
0.000 
0.000 

50 
50 7 0 

77 
71 
7 -  
7? 
7 
7? 
7 
7 
77 
7? 
7? 
7 
7? 
7 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

0 
670 
770 
980 
1100 
0 
0 
0 
0 

1010 
1100 
2480 
4260 

0.000 
mllg 
mllg 
rnllg 
mllg 
mllg 
mllg 
mllg 

m3lkg 

0.000 
0.000 
0.000 

1010.000 50 
50 
50 
50 

1100.000 
2480.000- 
4260.000 

1.000 0.001 194 
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Compilation of Sorption Values 

Final pH 

.--- 

Initial 
Sorbate 

REDOX Conditions Tempera- Solution 
(Numeric Entries Concen- ' 

tratlon, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted). 

are Eh in mv) 

I Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

- 

Data 
Row 

Sorbent 
Surface Are, 

(m.mls) 

Sorbed 
oncentratlo 
n On the 
Solid in 
mmollg 
Unless 
Noted 

8.27 AA 65 1 E-5M 

Rd for D= 
Desorption 
Experiment, 
I= Absorptioi 
Experiment 

8.27 

8.2? 

AA 25 1E-8M 

AA 25 1 E-8M 

Notes 

8.27 

8.27 

AA 25 1 E-5M 

AA 25 1E-5M 

0.27 

8.27 

AA 65 1 E-8M 

AA 65 1 E-8M 

8.21 

8.27 

AA 65 1E-5M 

' AA 65 1E-5M 

AA 22 
AA 22 

AA 
AA 
AA 

22 
22 
22 

99 1 

992 

993 

- 

- 

A I. 
Calculation by Grant Env. to 100% bentonite, assuming 

no sianificant sorotion on 90% auartz 
A 

A Calculation by Grant Env. to 100% bentonite. assuminc 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 994 A 

A 

no sianificant sorotion on 90% auartz 

995 
Calculation by Grant Env. to 100% bentonite, assuming 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite, assurnin( 

no sionificanl sorotion on 90% ouartz 996 A 

A 997 Calculation by Grant Env. to 100% bentonite, assurnins 
no significant sorption on 90% quark 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assurnin! 
no significant sorption on 90% quartz 

998 

999 

- 
A + A 

1000 

- 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1 ooe 
100s 
l0 lC 
1011 
1012 
1013 
1014 
1015 
1016 

1017 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

A 

A 
A 

44 mg/g sorbed quaternary aikylarnrnoniurn ion 
99 rng/g sorbed quaternary alkylarnrnoniurn ion 
44 rng/g sorbed quaternary alkylarnrnoniurn ion 
99 rng/g sorbed quaternary alkylarnrnoniurn ion 
188 rnglg sorbed quaternary aikylarnrnoniurn ion 
188 mg/g sorbed quaternary alkylarnrnoniurn ion 

D 
D 
A 
D 
A 

++F 
76 

250 mg/g sorbed quaternary alkylarnrnoniurn ion 
250 rnglg sorbed quaternary alkylarnrnoniurn ion D 

A 
A 

' 48 rnglg sorbed quaternary alkylarnrnoniurn ion 
110 rnglg sorbed quaternary aikylarnrnoniurn ion 
48 mg/g sorbed quaternary alkylarnrnoniurn ion 
110 rng/g sorbed quaternary alkylarnrnoniurn ion 
192 rng/g sorbed quaternary alkylarnrnoniurn ion 
192 rng/g sorbed quaternary alkylarnrnoniurn ion 
306 rng/g sorbed quaternary alkylarnrnoniurn ion 
306 mg/g sorbed quaternary alkylarnrnoniurn ion 

D 
D q= 

76 

I I AA I 20 I 1E-9M 
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Compilation of Sorption Values 

Solution 
Volume to 

Sorbent 
Mass 1 Ratio 

Sorbate 

and its 
valence 

state 

(Analyte) 
Sorbent 
Density 

glcc 
(Unless 
Noted) 

I Equlll- Data 
Source 

Citation # 

'ublished (or 
Calculated) 
Rd Value 

Units of Rd standard- So'rbent 
Published Rd k e d  to  mllg (Solid Medium) 

Data 
Row 

bratlon Solution Medium 

106 
Compacted Wyoming Na bentonitc 

0.001 1. m3lkg I 1.000 I . MX-80. 1 % native iron added as a 
reductant 

2 '  1018 synthetic ground water 

1019 122 o . I m!/g I 0.000 I smectites (nontronite) GR-1 Syn. Ground Water, pH8 

1020 

1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

122 GR-1 Syn. Ground Water, pH8 

D I 150 
150 I DI? 

DI? 
DI? 

1.6 
1.8 
1.4 
1.2 
1 q= D 

150 
150 
150 
150 
150 

DI? 
DI? 
DI? 
DI? 

0.8 
0.6 
0.4 
0.2 

150 
150 
150 
15A 

DI? 
DI? 

CaC12 at 30 meq/l 
CaC12 at 30 meqll 
CaC12 at 30 meq/l 
CaC12 at 30 meqn 
NaCl at 5130 meqll 
NaCl at 30 meqll 

I 154 
154 
154 
154 
154 

31 
R 

154 
154 
154 
154 
154 
154 
154 
154 
154 
154 
155 
155 
155 
155 
155 
155 
155 

=+= 
17 
I 

~~~ ~ 

1.67 I ml/g 1 1.670 I Na sat. montmorillonite 
2.773 I milo I 2.773 I Na sat. montmorillonite 

1 -  

I 17 4.79 mllg 4.790 Na sat. montmorillonite 
-0.58 llkg -0.580 montmorillonite 
-0.1 llkg -0.100 montmorillonite 

-0.097 llkg -0.097 montmorillonite 
0.181 I kg  0.181 montmorillonite 
0.24 llkg 0.240 montmorillonite 
0.4 llkg 0.400 montmorillonite 
0.75 llkg 0.750 montmorillonite 
1.42 Ilkg 1.420 montmorillonite 

0.0005 m3Ikg 0.500 montmorillonite 

4.OM NaCl 
4.OM NaCl 
4.OM NaCl 
4.OM NaCl 
4.OM NaCl 
4.OM NaCl y 

BS 

4.OM NaCl 
4.OM NaCI. 

synthetic groundwater 
155 
173 

40 
90 or 225 
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Compilation of Sorption Values 

Final pH 
Data 
'Row 

Sorbed 

REDOX Conditions Tempera- Solution. Desorption Sorbent n On the 

are Eh in mv) tration, Molar A= Absorption (CEC meql (m.m/g) mmoilg 
Unless 
Noted 

Final Sorbate Sorbent 
initial 

Rd for D= Cation Concentratio 
'Orbate Solution 

Concen- Experiment, . Surface Area Solid In Notes 

(Unless 
Noted) 

Concen- Exchange 
tration, Molar Capacity 

(Unless 
Experiment Noted) 

(Numeric Entries ture (c) 

1009) 

AA 20 1 E-9M A 1018 
- 
1019 

1020 

1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 

1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 

lo49 

1051 
1052 
1053 
1054 
1055 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
I 038 - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
1 ma 

I 050 

- 
- 
- 
- 
- 
- 
- 
- 
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1065 

1066 

1067 

1068 

1069 

79 Mn(ll) 3.49 mllg 3.492 

79 Mn(ll) 4.66 mllg 4.655 

79 Mn(ll) 4.66 mllg 4.655 

79 Mn(ll) 4.71 mllg 4.71 1 

79 Mn(ll) 5.42 mllg 5.41 6 

79 

79 

79 

79 

Mn(ll) 8.68 mllg 8.681 

Mn(ll) 8.68 mllg 8.681 

Mn(l1) 10.44 mllg 10.439 

Mn(ll) 11.77 I mllg 11.770 

natural bentonite (from Oklahoma 
Geol. Survey) . probably MnC12 in DI, 

~ 

1078 

1079 

~ ~ 

79 Mn(ll) 15.60 mllg 15.605 

79 Mn(ll) 22.87 mllg 22.873 

Compilation of Sorption Values 

I I Sorbate I I I I I Sorbent Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Equlll- 

T h e  In 
Days 

Data (Analyte) Published (or of 
Data 1 Source I and Its I Calculated) 1 I Rd standard' 
Row Published Rd k e d  to  mllg 

Citation # valence Rd Value 

Sorbent 
(Solid Medium) 

Solution Medium 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

BS 
BS 
BS 
BS 
BS 
BS 
BS 

90 or 225 
90 or 225 
90 or 225 
90 or 225 
90 or 225 
90 or 225 
90 or 225 

montmorillonite 4M NaCl 

montmorillonite I 4M NaCl I 
:ompacted Wyoming Na bentonite 
MX-80.1% KMn04 added as an 

oxidant 
synthetic ground water BD 

BS 

1063 106 I(v) 0.001 rn3lkg 1.000 

1064 79 Mn(ll) 2.63 mllg 2.630 

. I I 

probably MnC12 in DI? 
natural bentonite (from Oklahoma 

Geol. Survev) 30 I 60 

BS 30 . I 60 probably MnC12 in DI? natural bentonite (from Oklahoma 
Geol. Survey) 

probably MnC12 in DI? 

probably MnC12 in DI? 

natural bentonite (from Oklahoma 
Geol. Survey) 

natural bentonite (from Oklahoma 
Geol. Survey) 

B S '  

BS 

probably MnC12 in DI? 

probably MnC12 in DI? 

natural bentonite (from Oklahoma 
Geol. Survey) 

natural bentonite (from Oklahoma 
' Geol. Survev) 

BS 

BS 

BS 30 I 60 probably MnC12 in DI? natural bentonite (from Oklahoma 
Geol. Survey) 6.482 

7.568 

1072 7.87 mllg 7.873 +-+- probably MnC12 in DI? 

probably MnC12 in DI? 

natural bentonite (from Oklahoma 
Geol. Survey) 

natural bentonite (from Oklahoma 
Geol. Survevl 

BS 

BS 

1073 

1074 

- 
BS 30 I 60, 

I I probably MnCIZ in DI? natural bentonite (from Oklahoma 
Geol. Survev) BS 30 I 60 

1075 

1076 

- 
BS 30 I 60 

natural bentonite (from Oklahoma 
Geol. Survey) probably MnC12 in DI? 

BS 30 1 60 probably MnC12 in DI? 

probably MnC12 in DI? 

natural bentonite (from Oklahoma 
Geol. Survey) 

natural bentonite (from Oklahoma 
Geol. Survey) 1077 . 79 1 Mn(ll) I 12.25 1 mllg 1 12.254 BS 30 1 60 

probably MnC12 in DI? 

probably MnC12 in DI? 

natural bentonite (from Oklahoma 
Geol. Survey) 

natural bentonite (from Oklahoma 
Geol. Survev) 

BS 

BS 
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Compilation of Sorption Values 

Sorb en t 
Cation 

Exchange 
Capacity 

((.EC meq/ 
1009) 

- 

lata 
zow 

- 
056 
057 
- 
- 
1058 - 
059 

py 
1062 
I060 - 

I063 

- 
I064 

1065 

1066 

I067 

1068 

106s 

107C 

107' 

107; 

107: 

1071 

lo?! 

107t 

107; 

1071 

107s 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbed 
Concentratlo 

Sorbent n On the 
Surface Area Solid In Notes 

(m.m/g) .mmolkl 
Unless 
Noted 

Final pH 

I Final Sorba' Initial 

'Orbate Solution 

Concen- 
tratioi - -  ' 

(Unless tratlon. Molar 

(Unless Noted) 
Noted) 

REDOX Conditions Tempera- Solut'on Concen- 
(Numeric Entries 

are Eh in mv) 

'le 

n, molar ...__ 

Rd for D= 
Desorption 
Experiment, 

A= Absorptioi 
Experlment 

~~ 

94.6 

94.6 

Rd calculated by Grant Env. from data of P79. Table 2 

Rd calculaled by Grant Env. fmm data of P79. Table 2 

~~ 

6.2 AA 20 1.04E-03 9.10E-04 A 
I 

~ 8.8 AA 20 8.33E-03 7.28E-03 A 

4.9 

4.9 

AA 20 1.04E-03 9.67E-04 A 

AA 20 2.08E-03 1.93E-03 A 

I I I .  

I I I 

94.6 

94.6 

94.6 1 

Rd calculated by Grant Env. from data of P79, Table 2 

Rd calculated by Grant Env. from data of P79. Table 2 

I Rd calculated by Grant Env. from data of P79. Table 2 

6.2 

6.2 

7.6 

AA 20 8.33E-03 7.73E-03 A 

AA 20 4.1 7503 3.82503 A 

AA 20 8.33E-03 7.52E-03 A 

94.6 

94.6 

Rd calculated by Grant Env. from data of P79. Table 2 

Rd calculated by Grant Env. from data of P79. Table 2 

94.6 I 6.2 AA 

7.6 AA 

I Rd calculated by Grant Env. from data of P79. Table 2 20 2.08E-03 1.85E-03 A 

20 4.1 7503 3.68E-03 A 94.6 I 
94.6 

94.6 

-by Grant Env. from data of P79, Table : 

Rd calculated by Grant Env. from data of P79, Table 2 

Rd calculated by Grant Env. from data of P79, Table 2 

8.0 AA 

7.6 AA 

94.6 '1 20 4.17E-03 3.55E-03 A 

20 2.08E-03 .1.74E-03 A 

I Rd calculated by Grant Env. from data of P79. Table 2 

94.6 

94.6 

94.6 

Rd calculated by Grant Env. from data of P79. Table : 

Rd calculated by Grant Env. from data of P79, Table : 

Rd calculated by Grant Env. from data of P79. Table : 
c 

7.6 

8.8 

8.8 
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Sorbate 
Data (Analyte) 

Source and Its 
Citation # valence 

state 

Sorbent Published (or Units of Rd standard- 
Solution Medium 

Published Rd ized to mllg (Solid Medium) 
Calculated) 
Rd Value 

Rd Method 

Equill- 
Volume to 

Sorbent 
Time Days In Mass Ratic 

(milg) 

112 
49 
49 

49 

49 

49 

Mn(l1) 15630 mllg 15630.000 Na sat. beidellite (Upton. wv) 0.1N MnC12 
NP 0.15 m3lkg 150.000 bentonite 
NP 0.6 m3lkg 600.000 bentonite 

NP 1 m3lkg 1000.000 bentonite 

NP 1 m3lkg 1000.000 bentonite 

NP 1 m31kg 1000.000 bentonite 

63 

63 

63 

63 

63 

synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgll 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgll 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground water 

NP 0.01 m31kg 10.000 10% bentonite. 90% quartz 

NP 0.0126 m3kg 12.600 10% bentonite, 90% quartz 

NP 0.0158 m3lkg 15.800 10% bentonite, 90% quartz 

NP 0.0158 m3lkg 15.800 10% bentonite, 90% quartz 

NP 0.02 m3kg 20.000 10% bentonite. 90% quartz Aa1105. DH8,2, TDS 1105 

63 

63 

synthetic standard ground water 
Aq293. pH8.2, TDS 293 mgn ' 

synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 

NP 0.01 m3lkg 100.000 100% bentonite 

NP 0.01 m31kg 100.000 100% bentonite 

63 

63 

synthetic standard ground water 
Aq293, pH8.2, TDS 293 mgll 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgn 

NP 0.0126 m3lkg 126,000 100% bentonite 

NP 0.0158 m3lkg , 158.000 100% bentonite 

63 synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 

NP 0.02 m3lkg 200.000 100% bentonite 

120 

120 

NP 130 llkg 130.000 bentonite DI 

NP 130 llkg 130.000 bentonite DI 

120 

120 

NP 150 INl 150.000 bentonite DI 

NP 170 lm 170.000 bentonite DI 

-_ . . . -. . - .  . - . . -. 

- 

Data 
Row 

- 
1080 
1081 
1082 

1083 

1084 

1085 

- 
- 
- 

- 
- 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

BS I 0.035 1 73 
I I 

7__ 10 to 50 

1086 

1087 

- 
49 I Np I 0.03 I m31kg I 30.000 I bentoniteand sand mix I 

I synthetic standard ground water 63 I Np I 0.01 I m3kg I 10.000 I 10% bentonite,90%quartz 
Aa293. ~H8.2.  TDS 293 mall 

1088 10 to 50 

10 to 50 1089 

1090 BS I 7 I l o t 0 5 0  

1091 

1092 

- 
10 to 50 

10 I O  50 

1093 

1094 

- 
10 to 50 

10 to 50 

1095 10 lo 50 

10 to 50 

BS 10 to 50 

1096 

1097 I I synthetic standard ground water 
Aa1105. ~ H 8 . 2 .  TDS 1105 mall 

63 I Np I 0.0158 1 m31kg I 158.000 I 100% bentonite 

1098 10 to 50 + 1099 

1100 

1101 

1102 

- 
BS I 2 I 50 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (a 
and its Calculated) 
valence Rd Value 

state 

bentonite 

bentonite 

DI 

DI 

120 

120 

120 

NP 430 

NP 450 

NP 870 

bentonite 

bentonite 

DI 

DI 

sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite. 
sat. compacted bentonite 
'sat. compacted bentonite 
sat. compacted bentonite 
sat. compacted bentonite 
natural montmorillonite 

DI? 
DI? 
DI? 

. DI? 
DI? 
DI? 
DI? 
DI? 
DI? 

DI buffered to DH8.5 

Na sat. Kunipia F smectite 
(montmorillonite) 

Na sat. Kunipia F smectite 
(montmorillonite) 

.01 M NaC104 

.01M NaC104 

- 

Compilation of Sorption Values 
- 

Data 
Row 

Sorbent 
Density 

(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Days Mass Ratla 

(mlb)  

Equlll- 
bration 
Time In 

Units of 
Published Rc 

Rd standard. 
lzed to  mllg 

1103 

1104 

- I Bs 300.000 

320.000 llkg 1 I 200 

1105 430.000 bentonite I DI 

1106 llkg 

llkg 

450.000 

870.000 

68.000 
88.000 
95.000 
130.000 
150.000 
160.000 
170.000 
250.000 
380.000 
78.000 

1107 

1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 

1118 

- 
_. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

I Bs 

0.6 D 

---I-- 
,* 

BS 

72 I Np I 0.12 120.000 I Swedish synthetic granitic ground 
water Wyoming Na bentonite MX-80 69 I BS? D? 

BS 

1119 

1120 

- 
mllg 16.294 lo? I 100 

mllg lo? I 100 18.066 

1121 m Ilg 18.800 * 
1 O? 

.01M NaC104 Na sat. Kunipia F smectite 
(montmorillonite) 

28 N P M  18.8 

1122 

1123 

- I .01M NaC104 

.01M NaC104 

Na sat. Kunipia F smektite 
(montmorillonite) 

Na sat. Kunipia F smectite 
(montmorillonite) 

mllg 

mllg 

18.953 

19.262 
I 

1124 

1125 

- y 
1 O? 100 

.01M NaC104 
Na sat. Kunipia F smectite 

(montmorillonite) I mllg 

mllg 

20.800 

21.325 .01M NaC104 
Na sat. Kunipia F smectite 

lmontmorillonitel 

1126 

1127 

- 
.01M NaC104 

Na sat. Kunipia F smectite 
(montmorillonite) mllg 

mllg 

21.434 

23.700 I Na sat. Kunipia F smectite 
(montmorillonite) .01M NaC104 

1128 
- 

mllg 24.787 .01M NaC104 Na sat. Kunipia F smectite 
(montmorillonite) 28 N P M  24.8 
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Compilation of Sorption Values 

Rd for D= 
Desorption' 
Experiment, 

A= Absorption 
Experiment 

Sorbed 
Concentratia 

Sorbent n On the 
Surface Area Solid in 

Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meq, (m.mkl) mmoll9 

1009) 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) Notes 

I I I 

A 1103 I 9.5 aerobic pH assumed to be same as for uranium data. The Rd i 
an average value. 

pH assumed to be same as for uranium data. The Rd i 
an averaae value. 1104 I 9.5 aerobic 20 A I  + 

1107 9.5 

aerobic 20 A I  
pH assumed to be same as for uranium data. The Rd i 

an average value. 
pH assumed to be same as for uranium data. The Rd i 

an averaae value. aerobic 20 

aerobic 
pH assumed to be same as for uranium data. The Rd i 

an average value. 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of cornpaction density 
Rd as function of compaction density 
Rd as function of compaction density 

AA? 
AA? 
AA? 
AA? 
AA? 
AA? 
AA? 
AA? 
AA? 
AA 

AA 

20? 
20? 
20? 
20? 
207 

A 
A 
A 
A 

20? 
20? 
20? 
20? 
20 

~ 

Rd as function of compaction density 
Rd as function of cornpaction density 

A 
A 
A 

1115 
1116 
1117 

Rd as function of compaction density 
A 

20 5E-6 moles 

6E-7M AA 20 

20 

' 20 

6E-7M 

6E-7M 

AA 

AA $ 
1128 5.08 

AA 20 6E-7M 

AA 6E-7M 

6E-7M 

20 

20 AA 

6E-7M A I  20 

20 

' A A  

AA 6E-7M 

20 6E-7M 

AA 20 6E-7M A I  
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Data 
Source 

Citation # 

28 

Sorbate 
(Analyte) Published (01 

and its Calculated) 
valence Rd Value 

state 

N P M  30.2 

Equill- 
bratlon 
Time In 

Days 

Solution 
Volume to  

Sorbent 
Mass Ratla 

(mllg) 

Na sat. Kunipia F smectite 
(montmorillonite) .01M NaC104 

- 
Na sat. Kunipia F srnectite 

(montmorillonite) 

(montmorillonite) 
Na sat. Kunipia F smectite 

.01M NaC104 

.01M NaC104 

n... .,_A,-* 

Na sat. KuniDia F smectite I 

Compilation of Sorption Values 

: I - 

Data 
Row 

- 
1129 

Sorbent 
Density 

(Unless 
Noted) 

Units of 
Published Rd 

Rd standard. 
ized to  mllg 

Sorbent 
(Solid Medium) Solution Medium 

mllg 1 O? ++ 
1 O? 100 

30.179 

1130 

1131 

- I .01M NaC104 
Na sat. Kunipia F smectite 

Imontrnorillonite) 
mllg 

mllg 

30.400 

30.646, I .01M NaCi04 
Na sat. Kunipia F smectite 

fmontmorillonite\ I" 
BS 

BS 

1132 28. I N p M  1 '  '31.2 mllg 31.218 
- 

. U l M  NaClCJ4 (montmorillonite) 

Na sat. Kunipia F smectite I -1.. . I _ _ , _ .  

Na sat. Kunioia F smectite I - . . . . . -. - . 
lo? I 100 

1133 

1134 

- 
mllg 31.258 lo? I 100 .U IM NaLlU4 (montmorillonite) , I 
rnllg 32.902 Na sSt. Kunipia F smectite 

(montmorillonite) .01M NaC104 "i 1135 

1136 

- .01M NaC104 I Na sat. Kunipia F smectite 
(montmorillonite) 

mllg 

mllg 

33.430 

35.500 

1137 28 I NpOl) I 39.9 mllg 39.874 lo? I 100 

1138 

1139 

- 
40.268 i 1 O? 

1 O? 

1 O? 100 

mllg 

mllg 41.091 

1140 rnllg 

mllg 

41.132 

60.363 1141 .u I M  NaLIu4 (montmorillonite) I 
1142 28 I N p M  I 64.8 mllg 

~ 

Na sat. Kunipia F smectite 
(montmorillonite) .01M NaC104 lo?  1 100 64.821 

84.626 1143 

1144 

- 
.01M NaC104 I Na sat. Kunipia F smectite 

(montmorillonite) +- q-+ 
1 O? 100 

mllg 

mllg 109.636 
Na sat. Kunipia F smectite 

(montmorillonite) 
Na sat. Kunipia F smectite 

Imontmorillonite) 

.01M NaC104 

.01M NaC104 1145 

1146 

- 
rnllg 146.469 146.5 

151.0 mllg 151.039 lo? I 100 

1147 I BS 
161.4 

173.0 

mllg 

mllg 

161.436 

172.984 1148 

1149 28 I N p M  1 180.5 mllg 180.497 lo? I 100 
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Compilation of Sorption Values 

Final Sorbats 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

6E-7M 

Sorbed 
Concentratlo 

n On the 
Solid in 
mmoilg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

Rd for D= 
Desorption 
Experiment, 
9= Absorption 

Experiment 
IOOg) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Area 

(m.mI9) 

Tempera- 
ture (C) Notes Final pH 

4.37 

Row 

- 
1129 20 A I  AA 

1130 

1131 

- A I  7 

7.36 

AA 

.AA 

20 

20 

6E-7M 

6E-7M A I  

1132 

1133 

- I 20 

20 

6E-7M 

6E-7M 

7.71 

7.14 

A A '  

AA 

1134 

1135 

- A I  7.40 

7.55 

AA 

AA 

20 

20 

6E-7M 

6E-7M A I  

1136 7 AA 20 6E-7M A I  

1137 A I  AA 

AA 

20 

20 

4.55 

3.99 

6E-7M 

6E-7M 1138 A I  

1139 

1140 

- A I  4.47 

4.33 

AA 

AA 

20 

20 

6E-7M 

6E-7M ' A I  

1141 

1142 

- A I  3.67 

3.50 

20 

20 

6E-7M 

6E-7M 

AA 

AA A I  

1143 

1144 

- 
AA 20 3.40 

3.14 

6E-7M 

6E-7M AA 20 

1145 2.85 AA 20 6E-7M A.  I I I 
1146 2.83 AA 6E-7M A I  20 

20 1147 2.74 AA 6E-7M += 
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1148 

1149 

- 

- 

20 6E-7M 2.05 

2.42 

AA 

AA 20 
~ ~~ 

6E-7M 



Equlll- 
bratlon 
T h e  In 

Days 

' Solution 
Volume to 

Sorbent 
Mass Ratlc 

(mlkl) 

52 
52 
52 

41.3 mllg 
NP rnllg 

ml/g 
Np: 46.3 
N P M  46.7 

Compilation of Sorption Values 

I Sorbate I Sorbent 
Density 

glcc 
(Unless 
Noted) 

Data (Analyte) Published (or of 

Published Rd 
Source 1 and its I Calculated) I 

Citation # valence Rd Value 

Data 
Row 

Rd standard. 
ized to mllg 

Rd Method 

I state I 
1150 28 I N p M  I 192.3 I mllg 192.257 * . lo? 

.01 M NaCIO4 

.01 M NaC104 

Na sat. Kunipia F smectite 
(montmorillonite) 

Na sat. Kunipia F srnectite 
Imontmorillonite) 

BS 

BS 1151 28 I N P M  1 209.2 I mllg 209.196 

1152 28 I Np(V) I 248.9 I mllg 248.898 .01M NaC104 
Na sat. Kunipia F smectite 

(montmorillonite) BS 
I 

1153 

1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 

1179 
1180 
1181 
1182 
1183 
1184 
1185 
1186 
1187 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
1178 - 
- 
- 
- 
- 
- 
- 
- 
- 
- 

28 . I Np(V) I 255.1 I mllg 10; I 100 .01M NaC104 Na sat. Kunipia F srnectite 
(montmorillonite) 255.072 

0.170 
0.620 

BS 

BS? 
' BS? 

BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 

Bentonite I 
Bentonite I + mllg 

1.4 mllg 
1.260 
1.370 
3.840 
3.960 
4.140 

Bentonite 
Bentonite 
Bentonite 
Bentonite 
Bentonite 

6.390 ' 

9.720 
11.180 
12.390 
12.850 
13.690 
17.570 
18.400 
21.070 
25.890 
27.000 
28.350 
31.260 
33.200 
34.660 
34.970 
36.000 
36.590 
37.550 
38.690. 

I 

Bentonite I 
Bentonite 
Bentonite 
Bentonite 
Bentonite 
Bentonite I Bentonite I 

\ Bentonite 
Bentonite 
Bentonite 
Bentonite 
Bentonite 

BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 

Bentonite 
Bentonite . 
Bentonite 
Bentonite. 

39.310 
40.150 
40.330 
40.620 
41.280 
46.280 
46.670 

BS? 
BS? 
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Compilation of Sorption Values 

Sorbate 
Solution 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

- 

Data 
Row 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 

\= Absorption 
Experiment 

Sorbed . 
Concentratlo 

Sorbent 
Cation Sorbent n On the 

Exchange Surface Area Solid In 

(CEC Capacity meql (m.m@) mmollg 
Unless 
Noted 100g) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Final pH Notes 

7 6E-7M 1150 2.51 AA A I  20 

1151 2.50 - A A  20 6E-7M A 

A 1152 

1153 

1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 

116E 
117c 
1171 
117; 
117: 
1171 
117f 
117f 
117; 
117t 
117: 
118t 
1181 
1182 
110: 
118l 
118: 
118f 
118; 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
i 16e - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

2.19 AA 20 

6E-7M I 20 

70 
70 
40 

.40 
40 
70 
70 ' 
20 
26 
20 
20 
26 
20 
20 
26 
40 
26 
20 
20 
20 
20 
40 
20 
20 
20 

2.34 

2.67 
2.78 
2.95 

AA 

AA 
AA 

, A A  
AA 
AA 
AA 

6.05 
4.74 

I 3.31 
3.17 
4.24 
7.05 
7.62 
7.35 
7.04 
5.22 

AA 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

9.53 
8.2 

7.99 
8.23 
2.28 
7.05 
9.82 
3.31 
6.55 
3.52 
2.26 
9.5 

10.26 
8.51 
9.43 
9.81 
10.63 

AA 

AA 
AA 
AA 
AA 
AA 
AA 
AA 

AA 
AA 
AA 
AA 

20 
26 
20 I 20 AA 

AA 
AA 
AA 
AA 
AA 

20 
20 
20 
20 
20 

., 8.62 
9.54 
10.62 
10.19 
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- - I _ - -  , .  

Units of 
'ublished Rd 

Rd standard- 
ized to  mllg Rd Method 

bration 
Time 

Days 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state ' 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  . 
Sorbent 

Mass Ratio 

I €quill- 
Data 

Source 
Citation # 

'ublished (01  

Calculated) 
Rd Value 

Sorbent 
(Solid Medium) Solution Medium 

Row 

\ 

BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 

- 
1188 
1189 
1190 
1191 

- 
- 
- 

NPM 
NpM 

46.740 Bentonite 
49.880 Bentonite 
56.410 Bentonite 
58.600 Bentonite 
61.180 Bentonite 

52 
52 
52 
52 
52 
52 ' 
52 
52 
52 

46.7 
.49.9 

NPM' 
NpM 
NpM 
NpM 
NpM 
Npo 
NPM 
NpM 
NpM 
NPM 
NpM 
NpM 
NpM 
NpM 
NPM 
NPM 
NpM 
NpM 
NPM 
NpM 
NpM 
NpM 
NpM 
NpM 

NP(V) 
NPM 
Npo 
NpM 
Npo 
NPM 
NpM 
Npo 
NpM 
NPM 
NpM 
NpM 
NpM 

56.4 
58.6 
61.2 
64.7 
69.6 

~ 

I 
ml/o I 64.710 I Bentonite 

1194 
1195 
1196 

- 
- 

mllg 69.620 Bentonite 
mllg 81.030 Bentonite 
mllg 89.060 Bentonite 
mllg 93.760 Bentonite 
mllg 105.020 Bentonite 
mllg 107.130 Bentonite 
mllg 109.870 Bentonite 
mllg 152.230 Bentonite 
mllg 162.240 Bentonite 
mllo 168.560 Bentonite 

81.0 
89: 1 
93.8 
105.0 
107.1 

52 
52 

1199 
1200 
1201 

- 
- 

52 
52 
52 
52 
52 
52 

109.9 
152.2 
162.2 
168.6 
173.1 
221.7 
249.1 
273.1 
279.5 
328.8 
331.3 . 
352.6 
377.7 

I 
1205 
1206 
1207 

- 
- 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

1212 
1213 
1214 
1215 
1216 
1217 

- 
- 
- 
- 
- 
- 

704.6 
4945 
6409 
23.1 
23.2 
64.1 1218 

1219 
- 

79.7 
85.1 
96.1 
97.6 y 

BS? 

1222 
1223 
1224 

- 
- 

52 
52 
52 
52 

.. 52 

52 

106.6 
151.4 
2092 
2190 

mllg 151.370 Montmorillonite 
mllg 2092.420 Montmorillonite 
mllg 2190.480 Montmorillonite 

ph?to montmorillonite Saz 

151.370 Montmorillonite 
2092.420 Montmorillonite 
2190.480 Montmorillonite 

Na sat. Cheto montmorillonite Saz 2.730 1227 - N P M  2.73 236 1 
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Compilation of Sorption Values 

Data 
Row 

- 
1188 
I189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
121 1 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
121s 
122c 
1221 
1222 
1223 
1224 
1225 
1226 

1227 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

initial 
Rd for D- Final Sorbate Sorbate 

Solution Desorption Solution 
Concen- 

Final pH (Numeric Entries Concen- Experiment, 
tration, Molar A= Absorptlor 

(Unless 
tration, Molar 

(Unless Experiment Noted) Noted) 

REDOX Conditions 

are Eh In mv) 

Tempera- 

10.87 AA 20 A 
11.01 AA 20 A 
8-75 AA 20 A 

10.23 .AA 20 A 
10.83 AA 26 A 
10.42 AA 40 A 
9.23 AA 70 A 
10.93 AA 26 A 
9.a6 AA 70 ' .A 
9.61 AA 40 A 
I I .52 AA 70 A 
I 1  fu AA ' 70 A 

4.03 I AA I 20 I 9.25E-7M 1 I D  

Sorbent I 
Cation 

Exchange 
Capacity 

ICEC mea/ 

Sorbent 
Surface Are 

(m.m'g) 

-i- 
97 
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Sorbed 
:oncentratio 
n On the 
Solid In 
mmollg 

, Unless 
Noted 

, 
Notes 

I 

I P52 presents data from Sakamoto (1990) 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Sakamoto (1990) 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Sakamoto (1990) 

P52 presents data from Torstenfelt et al. (1988) 
P52 presents data from Sakamoto (1990) 
P52 presents data from Sakarnoto (1990) 
P52 presents data from Sakamoto (1990) 

P52 presents data from Torstenfelt et ai. (1988) 

P52 presents data from Sakamoto (1990) 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Sakamoto (1990) 

P52 presents data from Torstenfelt et al. (1988) 
P52 presents data from Sakamoto (1990) 

~ _ _  

P E  presents data from Sakarnoto (1990) 
P52 Dresents data from Sakamoto 119901 I 

I P52 presents data from Torstenfelt et ai. (1988) 
P52 presents data from Sakamoto (1990) 

P52 presents data from Torstenfelt et at. (1988) 
P52 presents data from Sakamoto (1990) 
P52 presents data from Sakarnoto (1990) 
P52 presents data from Sakamoto (1990) 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Ohe et al. (1993) 

P52 presents data from Torstenfelt et ai. (1988) 

P52 presents data from Ohe et at. (1993) 
P52 presents data from Ohe et ai. (1993) 
P52 presents data from Ohe et al. (1993) 

P52 presents data from Ohe et at. (1993) 
P52 presents data from Ohe et ai. (1993) 

! P52 presents data from Ohe et al. (1993) I 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Ohe et al. (1993) 
P52 presents data from Triay et al. (1993) 
P52 presents data from Triay et al. (1993) 

P52 presents data from Beall and Aliard (1981) 
P52 presents data from Aiiard et al. (1984) 
P52 presents data from Allard et al. (1984) 
P52 presents data from Aliard.et ai. (1984) 
P52 presents data from Allard et ai. (1984) 

P52 presents data from Beall and Aliard (1981) 
P52 presents data from Allard et al. (1984) 
P52 presents data from Allard et al. (1984) 
P52 presents data from Allard et al. (1984) 



Sorbate 
Data (Analfie) P u b ~ e d  (or of 

Published Rd Source and its Calculated) 
Citation # valence Rd Value 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Sorbent 
(Solid Medium) 

Rd Solution Medium k e d  to  mllg 

52 

52 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper.. C02 at 
1E-3.5 atm., 0.1M NaN03 1. 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper.. C02 at 
1 1'53.5 atm.. 0.1M NaN03 

N P M  4.13 mllg 4.130 

4.220 N P M  4.22 mllg 

52 

52 

52 

52 

52 

_. 

5.900 

N P M  6.07 mllg 6.070 

NP(V 6.17 mllg 6.170 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper., C02 at 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper., C02 at 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper.. C02 at 

Na sat. Cheto montmorillonite Saz- Open vials, reverse eiper., C02 at 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper., C02 at 

1 1E-3.5 atm., 0.1M NaN03 

1 1E-3.5 atm.. 0.1M NaN03 

1 1E-3.5 atm.. 0.1M NaN03 

1 1E-3.5 atrn.. 0.1M NaN03 

1 1E-3.5 atm.. 0.1M NaN03 

N P M  5.9 mllg 

NP(W 8.1 mllg 8.080 

N P M  8.7 mllg 8.680 

Na sat. Cheto montmorillonite Saz- 
1 52 N P M  10.0 mllg 10.040 glove box, C02 free but 21% 02, 

0 I M  NaN03 

52 

52 

52 

52 

- _. 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper.. C02 at 

Na sat. Cheto montmorillonite Saz- glove box, C02 free but 21% 02, 

Na sat. Cheto montmorillonite Saz- glove box, C02 free but 21% 02, 

Na sat. Cheto montmorillonite Saz- glove box, C02 free but 21% 02, 

1 115-3.5 atm.. 0.1M NaN03 

1 0.1M NaN03 

1 0.1M NaN03 

1 0.1M NaN03 

N P M  10.5 mllg 10.540 

N P M  11.2 mllg 11.240 

N P M  12.5 mllg 12.460 

N P M  14.3 mllg 14.290 

Na sat. Cheto montmorillonite Saz- 
1 52 NP(V) 16.1 mllg 16.050 

glove box, C02 free but 21% 02. 
0.1M NaN03 

52 N P M  19.2 

52 N P M  22.5 

52 N P M  32.2 

Na sat. Cheto montmorillonite Saz- Open vials, reverse exper.. C02 at 

Na sat. Cheto montmorillonite Saz- glove box, C02 free but 21% 02, 

Na sat. Cheto montmorillonite Saz- Capped vials (trace C02), O.IM 

1 1E-3.5 atm.. 0.1M NaN03 

1 0.1M NaN03 

I NaNO3 

mllg 19.160 

mllg 22.510 

32,150 mllg 

52 

52 

- 
Na sat. Cheto montmorillonite Saz- 

Na sat. Cheto montmorillonite Saz- 

glove box, C02 free but 21% 02. 

Capped vials (trace C02), 0.1M 
1 0.1M NaN03 

1 -- NaN03 

NP(") 32.5 mllg 32.500 

NP(V 34.9 mllg 34,870 

52 

52 

- - -  I 

Na sat. Cheto montmorillonite S a -  Open vials, reverse exper.. C02 at 

Na sat. Cheto montmorillonite Saz- Capped vials (trace C02). 0.1M 
1 1E-3.5 atm., 0.1M NaN03 

1 NaN03 

N P M  35.1 . mllg 35.050 

38.520 N P M  38.5 mllg 
~ _ _  

52 

~ 

38,950 
Na sat. Cheto montmorillonite Saz- Open vials, forward exper.. C02 at 

1 IE-3.5 atm., 0.1M NaN03 N P M  39.0 mllg 

-- 

- 

Data 
Row 

- 
1228 

Solution 
Volume to  
Sorbent 

Mass Ratlo 
(ml&l) 

I Equill- 
bratlon 
Time in 

Rd Method I 
I Days 

BS 

236 

236 1229 

1230 

1231 

- 
- 

236 

236 

1232 

1233 

- 
BS I 14 236 "t:" 
BS 14 

236 

236 1234 

1235 

1236 

- 
230 

236 

238 1237 

1238 

- 
238 

238 1239 BS 

BS 14 1240 

1241 

- 238 

236 

238 1242 

1243 j 
BS 

252 

230 1244 

1245 

1246 

- 
252 

236 

1247 

1248 

- 
252 

BS I 14 250 

,. 
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Compilation of Sorption Values 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

~~ 

Initial I Sorbate 
Sorbent 
Cation 

Exchange Surface Ares 
Capacity 

Rd for D= 
Desorption Sorbent 
Experiment, 

(CEC mea/ (m.m'g) 
A= Absorption 

Experiment. 
1009) 

D 97 

Sorbed 
Concentratio 

n On the 
Solid In 
mmollg 
Unless 
Noted 

I 

REDOX Condi!ons 
(Numeric Entries 

are Eh in mv) 

Solution 
Concen- 

tration, Molal 

Tempera- 
Notes Final pH 

3.39 

3.3 

Row 

- 
1228 

1229 

- 

(Unless 
Noted) 

9.25E-7M AA 

AA I 20 I 9.25E-7M D . 97 

D 97 ' 1230 

1231 

- 
2.97 

3.41 

9.25E-7M 

9.25E-7M 1 . 1  I 97 

1232 

1233 

- 

~~ 

I 97 2.71 

5.48 

9.25E-7M 

9.25E-7M l D I  I 97 

1234 

1235 

- 

~~ 

D 97 

. A  97 

5.35 

5.47 

9.25E-7M 

9.46E-7M 

1236 

1237 

- 
5.62 

5.52 

9.25E-7M 

9.46E-7M 

1230 5.03 AA I 20 I 9.46E-7M A 97 

A 97 1239 

1240 

- 
5.94 

6.25 

9.46E-7M 

9.46E-7M I A l  I '  97 

1241 

1242 

- 1 .  .97 4.19 

6.62 

9.25E-7M D 

A 97 

I 

7.28 AA I 20 1- 0.79E-7M 1243 

1244 7.15 9.46E-7M 

1245 7.31 I A . . l  I 97 

1246 

1247 

- I 97 6.92 

7.4 

9.25E-7M 

A 97 

A 97 7.31 AA I 20 I 9.25E-7M 
I I I I I 
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'ubllshed (or 
Calculated) 
Rd Value 

Units of 
Published Rj 

1255 

1256 

1257 

1258 

1259 

1260 

1261 

1262 

52 

. 52 

, 52 

52 

52 

52 

52 

52 
. .  

58,j40 Na sat. Cheto montmorillonite Saz- 
I 

- - -  

Compilation of Sorption Values 

Solution Medium 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solutlon 
Volume to 

Sorbent 
Mass Ratla 

(mile) 

Equili- 
bration 
Time In 

Days 

14 

Data 
Source 

Citation #J 

Data 
Row 

Sorbent 
(Solid Medium) 

Rd standard- 
ized to  mllg Rd Method 

N P M  39,470 INa sat. Cheto montmorillonite Saz. 
1 

ODen vials. reverse exoer.. C O ~  at I 
BS 236 . .  

1E-3.5 atm.. 0.1M NaN03 
Open vials. reverse exper., C O ~  at I 

I 

39,900 Na sat. Cheto montmorillonite Saz. 
1 N P M  39.9 I ml/g BS 14 

14 

236 

238 

1E-3.5 atm., O.1M NaN03 
glove box, C02 free but 21% 02. I 

N P M  43.2 1, mllg Na sat. Cheto montmorillonite Saz. 
I 

43.190 BS 0.1M NaN03 
Open vials, forward exper., C02 at I Na sat. Cheto montmorillonite Saz. 43.910 BS 14 250 1252 

1E-3.5 atm., 0.1M NaN03 

NaN03 

BS 

BS 

14 

14 

250 

250 12541 52 49.2 I mIIg Na sat. Cheto montmorillonite Saz. 
1 49.230 I 

I 

52.820 Na sat. Cheto montmorillonite Saz. 
1 BS 14 N P M  

N P M  

252 

236 53.290 Na sat. Cheto montmorillonite Saz. 
1 

Open vials, reverse exper., C02 at 
I€-3.5 atm.. 0.1M NaN03 

NaN03 

BS 

BS 

14 

14 53,600 INa sat. Cheto montmorillonite Saz. 
1 250 N P M  

N P M  

I 

53,990 Na sat. Cheto montmorillonite Saz. 
1 BS 54.0 ml/g 14 

14 

252 

236 N P M  57.3 I ml/g 57.250 I Na sat. Cheto montmorillonite Saz. 
'I BS 

Open vials, reverse exper.. C02 at 
1E-3.5 atm.. 0.1M NaN03 

Open vials, forward exper.. C02 at 
1E-3.5 atrn.. 0.1M NaN03 

Open vials, forward exper.. C02 at 
I€-3.5 atm.. 0.1M NaN03 

glove box, C02 free but 21% 02, 
0.1M NaN03 

Open vials, forward exper., C02 at 
I€-3.5 atm.. 0.1M NaN03 

Open vials, reverse exper., C02 at 
I€-3.5 atm.. O.lM'NaN03 

Open vials, forward exper., C02 at 
I€-3.5 atrn.. 0.1M NaN03 

BS 14 250 N P M  

N P M  BS 
Na sat. Cheto montmorillonite Saz. 

1 64.690 14 

14 

250 

238 N P M  72.8 I mllg 72,810 I Na sat. Cheto montmorillonite Saz. 
I BS 

N P M  74.4 I ml/g 

~ 

Na sat. Cheto montmorillonite Saz. 
I 

Na sat. Cheto montmorillonite Saz. 
1 

Na sat. Cheto montmorillonite Saz. 
1 

Na sat Cheto montmorillonite Saz. 
I 

74.430 

77.300 

79.330 

79.940 

BS 14 250 

236 N P M  77.3 I mi/g BS. 14 

N P M  79.3 I ml/g BS 14 1265 

1266 

1267 

1269 

250 

250 N P M  , 79.9 14 
Open vials, forward exper., C02 at 

I€-3.5 ah . .  0.1M NaN03 

1E-3.5 atm.. 0.1M NaN03 

BS 

BS Na sat. Cheto montmorillonite Saz. 
14 250 N P M  

N P M  
Open vials, reverse exper.. C02 at 

I€-3.5 atm., 0.1M NaN03 BS 

BS 

14 

14 

236 

250 N P M  84.400 Na sat. Cheto montmorillonite Saz. 
I 
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lnltlal 
'Orbate 

Concen- 
tratlon, Molar . 

(Unless 
Noted) 

Soiution 

Final Sorbate Rd ,or D= 

Desorption Solution 

Experiment, tration, Molar 
A= Absorptior 

(Unless Noted) Experiment 

Concen- 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
IOOg) 

Sorbent 
Surface Area 

(m.rn/g) 

Sorbed 
Concentratio 

n On the 
Solid In Notes 
rnrnollg 
Unless 
Noted 

9.25E-7M D AA 20 

AA 

AA 

20 

20 

Compilation of Sorption Values 
- 

Data 
Row 

Final pH 

1249 9.54 I 97 I 
1250 9.24 9.25E-7M 

9.46E-7M 

97 

97 1251 

1252 

- 
7.55 

7.34 9.25E-7M 

9.25E-7M 

97 

97 1253 7.44 

1254 

1255 

- 
7.53 I 97. I 9.25E-7M 

7.60 I 97 I 
1256 

1257 

- 
9.25E-7M I I D  I 97 I 7.35 

9.4 9.25E-7M ' 1  I A  I 97 I 
1258 

~ 

1259 

7.52 AA 1 20 0.79E-7M I I A  I 97 I 
~~ 

0.95 I 9 7 '  I 
I I I 

97 126C 7.63 

1261 7.60 I 97 I 9.25E-7M 

9.46E-7M 126; 7.00 

126: 

126d 

- 9.25E-7M I I A  7.75 

0.60 9.25E-7M 

9.25E-7M 126: 

126f 

- 
AA I 20 0.72 

9.01 9.25E-7M 

9.25E-7M 

9.25E-7M 

126i 7.06 

126t 

126C 

- 
97 

' .97 

7.7 

8.04 9.25E-7M A 
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Compilation of Sorption Values 
- 

Data 
Row 

1 
Solution- 

Volume to 
Sorbent 

Mass Ratio 
(mllg) 

Sorbate 

Units of 
Published Rd 

Data (Analyte) Published (or 
Source and Its Calculated) 

:itation # valence Rd Value 
state 

Sorbent 
Density 

(Unless 
Noted) 

Equlll- 
bratlon 
Tlme In 

Days 

Sorbent 
(Solid Medium) 

Rd standard- 
ized to  mllg Solution Medium 

1270 
Open vials, forward exper.,'C02 at 

1E-3.5 atm., 0.1M NaN03 
Capped vials (trace C02), 0.1M 

NaN03 

14 250 

252 

250 

236 

236 

238 

238 

238 

238 

238 

238 

238 

238 

238 

252 

238 

252 

252 

1271 I Bs 14 

1272 

1273 

- 15 1 N p M  1 90.2 1 mllg 

N P M  92.9 mllg 

Na sat. Cheto montmorillonite Saz 90.210 I Open vials, forward exper., C02 at 
1E-3.5 atm.. 0.1M NaN03 

Open vials, reverse exper., C02 at 
1E-3.5 ah..  0.1M NaN03 . 

14 

14 

I 

92,930 Nasal. Cheto montmorillonite Saz 
1 

1274 

1275 

1276 

- 

- 

52 I N p M  I 102 I mllg 102,440 I Na sal. Cheto montmorillonite Saz 
I I Bs 

Open vials, reverse exper.. C02 at 
1E-3.5 ah . ,  0.1M NaN03 

glove box. C02 free but 21% 02, 
0.1M NaN03 

glove box, C02 free but 21% 02, 
0.1M NaN03 

14 

14 I 
52 I N p O  I 136 I mllg 14 I Bs 

1277 

1278 

- 
150,1 I Na sat. Cheto montmorillonite Saz 

1 I Bs 
glove box, C02 free but 21% 02, 

0.1M NaN03 
glove box, C02 free but 21% 02, 

0.1M NaN03 
glove box, C02 free but 21% 02, 

0.1M NaN03 
alove box, C02 free but 21% 02. 

52 N P M  150 ml/g 

52 N P M  153 mllg 

14 

14 I Bs 

1279 52 I N p M  I 183 I mllg ' 14 

1280 

1281 

- 
BS 

BS 

BS 

BS 

BS 

BS 

BS 

14 

14 

- 
0.1 M NaN03 

glove box, CO2 free but 21% 02, 
0.1M NaN03 

glove box, C02 free but 21 % 02. 
0.1M NaN03 

glove box, C02 free but 21% 02, 
0.1M NaN03 

Ca'pped vials (trace C02), 0.1M 
NaN03 

1282 

1283 

- 
14 

Na.sat. Cheto montmorillonite Saz 
1 214.500 

Na sat. Cheto montmorillonite Saz 220.420 14 

1284 14 

1285 

1286 

- 
dove bux, C02 free but 21% 02. 277,800 

Na sat. Cheto montmorillonite Saz 
1 14 

14 

0.1M NaN03 
Capped vials (trace C02). 0.1M 

I 

Na sat. Cheto montmorillonite Saz 
1 407.700 NaN03 

1287 

1288 
1289 

- 
- 
- 1290 
g 

1293 
1292 - 

.+ 
BS? 

Na sat. Cheto montmorillonite Saz 
1 859.270 Capped vials (trace C02). 0.1M 

NaN03 14 
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Compilation of Sorption Values 

A 

A 

97 

97 

A 
A 
A 
A 
A 
A 

P52 presents data from Kozai (1994) 
P52 presents data from Kozai (1994) 
P52 presents data from Kozai (1994) 
P52 presents data from Kozai (1994) 
P52 presents data from Kozai (1994) 
P52 presents data from Kozai (1994) 

initial 
Sorbate 
Soiution~ 
Concen- 

tration, Molal 

Tempera- 
ture (C) 

REDOX Conditions 

are Eh in mv) 
Final pH (Numeric Entries Notes 

Row 

(Unless 

9.25E-7M. 1270 8.46 I AA 

1271 7.91 I AA 20 I 8.79E-7M 

8.24 1 AA 20 I 9.25E-7M 1272 

1273 8.46 I AA 20 I 9.25E-7M 

8.14 I AA 20 I 9.25E-7M 1274 

1275 8.27 I AA 9.46E-7M 

9.46E-7M. 1276 8.45 I AA 

1277 9.46E-7M 

9.46E-7M 1278 

1279 

1280 

- + 8.97 AA 

20 1 9.46E-7M 
I 

20 I 9.46E-7M 

1281 9.21 I AA 20 I 9.46E-7M 

1282 9.51 1, ' AA 9.46E-7M 

9.46E-7M 1283 9.07 I AA 

1284 

1285 

- 
8.79E-7M 

9.46E-7M 

1286 

1287 

1288 
1289 
1290 
1291 
1292 
1293 

- 

- 
- 
- 
- 
- 
- 
- 

10.01 I AA 20 8.79E-7M 

10.55 * 8.79E-7M 4- 
7.16 

20 
20 
20 
20 



Compilation of Sorption Values 

Solution Medium 
Rd standard- 

(Solid Medium) 

O.1M NaN03 

0.1 M NaN03 

O.IM NaN03 

Na sat. montmorillonite (Saz-I, 
Apache Co., Arizona) 

Na sal. montmorillonite (Saz-I. . . 
.Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

mllg 1319 109 NPM, 10.26 

1320 109' N p M  10.05 mllg 10.850 

1321 109 N P M  12.09 milg 12.090 

BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 
BS? 

BS 6 

BS I 6 

BS >14 

BS >14 

BS >I4 

BS >14 

BS >14 

BS >I4  

BS ~ 1 4  

BS >I4 

BS ~ 1 4  

Solution 
Volume to 

Sorbent 
Mass Ratla 

(mllg) 

100 

100 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 
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Data 
Row 

20 

20 

20 

20 

20 

20 

20 

20 

20 

1310 

6.00E-07 A 97 

6 00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

6.00E-07 A 97 

1311 

1312 

- 

1312 

1311 

- 

1315 
- 
l 3 l t  

131; 

131t 

131s 

- 

132t 

132’ 
- 

- 

Final pH 
REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

4IE 7.35 

3.47 
3.24 
3.03 AA 
2.76 AA 

2.28 I AA 

. 8.5 

8.5 

N2 atmosphere 

N2 atmosphere 

3.; 1 aerobic (uncapped] 

aerobic (uncapped] 

3.43 I aerobic (uncapped] 

5.43 

5.61 

aerobic but no CO2 
~~ 

aerobic (uncapped: 

, 55!51 1 aerobic but no CO; 

aerobic but no CO; 
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Data 
Row 

Data 
Source 

Citation # 

Rd standard- 
k e d  t o  mllg 

Sorbent Solution Medium 
(Solid Medium) 

14,1h0 0.1M NaN03 Na sat.'montmorillonite (Saz-1. 
ADache Co.. Arizona) 

22.250 

25,600 

29,430 

29.580 

30.860 

0.1M NaN03 

0.1M NaN03 

O.1M NaN03 

0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
ADache Co.. Arizona) 

31.080 

32.270 

0.1M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

32,950 

33.910 

0.lM NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

37.400 

37.530 

0.1M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Compilation of Sorption Values 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Solution 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

250 

250 

250 

250 

250 

250 

250 

Equlll- 
bratlon 
T h e  In 

Days 

'ublished (01 

Calculated) 
Rd Value 

Units of 
'ublished RI 

Rd Method 

1324 

14.14 mllg BS 

. BS 

>14 

214 

N P M  

N P M  15.64 0.1 M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

15.640 

18.800 

mllg 

mllg >14 N P M  18.88 BS 

>14 mllg B S' 0.1 M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 19.460 N P M  

N P M  

19.46 

21.41 mllg BS >14 0.1M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1. 
Aoache Co.. Arizona) 

21.410 

21.850 21.85 mllg BS 

BS 

214 

. >14 

N P M  

N P M  mllg 

mllg 

22.25 

25.6 BS >14 250 I N P M  

BS >14 N P M  mllg 

mllg 

29.43 

29.58 BS N P M  

BS >14 mllg 30.86 

31.08 

N P M  

N P M  mllg BS >14 -1 
250 

N P M  32.27 mllg BS 

BS 

>14 

>14 mllg 0.1M NaN03' Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 32.640 32.64 

32.95 

1335 

BS >14 mllg 

mllg BS 214 -' 33.91 N P M  

N P M  36.81 mllg BS >14 0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonife (Saz-1. 
Aoache Co.. Arizona) 

36.810 

37.260 37.26 mllg BS 

BS 

214 

>14 

N P M  

N P M  37.48 mllg 

mllg 

,1340 

>14 N P M  37.53 BS 

BS >14 N P M  0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 38.230 mllg 38.23 
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Data 
Row 

Final pH 

Sorbed 
Concentratio 

n On the 
Solid In 
mmollg 
Unless 
Noted 

~~ ~ 

Notes 

Data from Kozai (1994) as reported by PI09 

Final Sorbate 
Solutlon 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

' Sorbent 
Rd for D= 

Cation 
Desorption 

Exchange 
Experiment, Capacity 

(CEC meq/ 
A= Absorption 

1009) 
Experiment 

97 Data from Kozai (1994) as reported by PI09 

97 

97 

Data from Kozai (1994) as reported by PI09 

Data from Kozai (1994) as reported by PI09 

97 

97 

Data from Kozai (1994) as reported by PI09 

Data from Kozai (1994) as reported by PI09 

97 Data from Kozai (1994) as reported by P109 

Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Are; 

(m.mls) 

Tempera- 
ture (C) 

aerobic but no CO2 20 6.00E-07 * A 

97 

97 aerobic but no CO2 

AA? 

20 

20 

6.00E-07 

6.00E-07 97 

97 aerobic (uncapped) 

AA? 

20 

20 

6.00E-07 

6.00E-07 

aerobic but no CO2 20 6.00E-07 

6.00E-07 AA? 20 

1329 I 5.09 AA? 6.00E-07 

1332 

AA (capped vials). 6.00E-07 20 

20 AA? 6.00E-07 I Data from Kozai (1994) as reported by P109 97 I 
AA? 20 6.00E-07 Data from Kozai (1994) as reported by PI09 97 

97 1333 I 7.07 aerobic but no CO2 20 6.00E-07 A 

A 1334 I 7.22 AA (capped vials) 20 6.00E-07 

1335 I 7.34 AA? 20 6.00E-07 .I A I q+ 
1338 9.15 

20 6.00E-07 

6.00E-07 20 aerobic (uncapped) 

~~~ 

97 

97 aerobic (uncapped) 20 6.00E-07 

1342 

e (capped vials) 6.00E-07 20 

20 aerobic (uncapped) 6.00E-07 I A l  97 

97 aerobic (uncapped) 

' AA? 

20 

20 

6.00E-07 

6.00E-07 
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'ata 
Row 

Data 
Source 

Citation # 

Rd standard- 
Ired to mllg 

Sorbent 
(Solid Medlum) 

Rd Method 
bratlon 
Time in 

Days 

39.840 

40.320 

41.470 

41.710 

42.480 

Na sat. .montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Aoache Co.. Arizona) 

1344 

1345 

1346 

1347 

1348 

1349 

1350 

1351 

109 

109 

109 

109 

109 

109 

109 

109 

BS 

BS 

BS 

>14 

>14 

>14 

Compilation of Sorption Values 

Sorbent 
Denslty 

(Unless 
Noted) 

glcc 

Solution 
Volume to 

Sorbent 
Mass Ratio' 

(mllg) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution Medium 

250 N P M  O.1M NaNO3 39.84 

40.32 0.1M NaN03 BS I >14 250 N P M  

0.1M NaN03 250 

250 

41.47 

41.71 0.1M NaN03 

250 42.48 I mllg 0.1 M NaN03 

N P M  44.79. 1 2 
45.73 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 44.790 

Na sat. montmorillonite (Saz-1. 
45.730 Apache Co., Arizona) 

48,150 
Na sat. montmorillonite (Saz-1, 

Apache Co.. Arizona) 
Na sat. montmorillonite (Saz-1. 

Apache Co.. Arizona) 48.950 

Na sat. montmorillonite (Saz-1, 
49.550 Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
50.160 Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 50.290 

Na sat. montmorillonite (Saz-1, 
Aoache Co.. Arizona) 52.300 

250 

250 I 0.1M NaN03 BS I >14 N P M  
~~~ 

0.1 M NaN03 
I 

250 48.15 I mllg N P M  

N P M  250 
~ 48.95 1 ml/g I 0.1M NaN03 

BS I >14 250 N P M  0.1M NaN03 

N P M  250 

250 

50.16 

50.29 O.1M NaN03 5 
1356 

N P M  

250 O.1M NaN03 N P M  

N P M  250 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

ADache Co.. Arizona) 

54.160 

. 250 0.1M NaN03 N P M  

N P M  250 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 62.810 

67.600 

62.81 

66.03 250 N P M  O.1M NaN03 

70.15 

N P M  250 

250 

1360 

1362 

0.1M NaN03 Na sat. montmorillonite (Saz-I, 
70.1 50 Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 72.94 72.940 

73.08 mllg Apache Co.. Arizona) 

N P M  

6s I >14 250 O.lM'NaN03 N P M  

N P M  1 BS I >14 250 
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Compilation of Sorption Values 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

lnitial 
‘Orbate 

Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Rd for D= 
Final Sorbate 

Desorption 
Solution 
Concen- Experiment, 

tration, Molar 
A= Absorption 

(Unless Noted) Experiment 

Cation 
Exchange 
Capacity 

(CEC meq/ 

‘Orbent 

Surface Are, 
(m.m’g) 

6.00E-07 

6.00E-07 

6.00E-07 

6.00E-07 

6.00E-07 

D 

‘ D  

A 

A 

D 

Sorbent I Sorbed 
:oncentratic 
n On the 
Solid In 
mmollg 
Unless 
Noted 

~~ 

Notes Data 
Row 

Final pH 

1343 

1344 

- 
aerobic;,;pped) 1 , 12 I .! 6.00E-07 I I 97 7.3 

4.39 6.00E-07 I I g7 Data from Kozai (1994) as reported by P109 

1345 

1346 

- _t AA? 20 

I 97 6.00E-07 

6.00E-07 

Data from Kozai (1994) as reported by P109 

Data from Kozai (1994) as reported by P109 

3.89 

4.49 I-- 97 

1347 7.49 I 97 aerobic but no C02 

aerobic (uncapped) 

6.00E-07 

6.00E-07 1348 7.37 I 97 

1349 7.24 aerobic (uncapqed) 1 ;: 
aerobic (uncapped) 

I 97 

1350 7.45 I 97 

1351 

1352 

- 
aerobic (uncapped) 1 20 I 97 7:26 

7.65 AA (capped vials) 

&E++ 
I 97 

1353 9.36 I 97 

1354 

1355 

- 
7.34 aerobic (uncapped) + 6.00E-07 

6.00E-07 

6.00E-07 

8.91 

1356 

1351 

- 
aerobic (uncapped) I .20 7.56 

7.65 aerobic;?capped) I 1; 6.00E-07 D 

6.00E-07 A 

6.00E-07 A 

6.00E-07 A 

1358 
_. 

1359 

Data from Kozai (1994) as reported by P109 3.61 

3.5 _t_ aerobic (uncapped) 

Data from Kozai (1994) as reported by P109 

1360 

1361 

- 
8.6 

7.02 aerobic but no C02 * 6.00E-07 

6.00E-07 

6.00E-07 

1362 8.94 

8.63 1363 - aerobic (uncapped) 1 20 I 97 
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'ubllshed (or 

Rd Value 
Calcu'ated) 

of 
Published RI 

IY4.JUU . 

200.950 

206.910 

238.620 

256.670 

Apache Co., Arizona) 
Na sat. montmonllonite'(Saz-1, 

Apache Co.; Arizona) 
Na sat. montmorillonite (Saz-1, 

Apache Co.. Arizona) 
Na sat. montmorillonite (Saz-1. 

Apache Co.. Arizona) 
Na sat. montmorillonite (Saz-1, 

Apache Co.. Arizona) 

Compilation of Sorption Values 
~~~ ~ 

Solution Medium 

-I Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Equlil- Sorbent 
Density 

(Unless 
Noted) 

bratlon 

Days 

Data 
Source 

Citation # 

Sorbent 
(Solid Medium) 

Data 
Row 

Rd standard- 
ized to  mllg 

0.1M NaN03 I BS .I >14 250 1364 N P M  109 Apache Co.. Arizona) 

ADache Co.. Arizona) 1365 

1366 

- 
109 76.48 I mllg 250 

250 

0.1M NaN03 

0.1MNaN03 , 109 78.95 + 81.78 

I Na sat. montmorillonite (Saz-.l. 
Aoache Co.. Arizona) 78.950 

I BS I ' >14 250 Na sat. montmorillonite (Saz-1, 
81.780 Apache Co., Arizona) 

Aoache Co.. Arizona) 

1367 109 0.1 M NaN03 

0.1M NaN03 I BS I >14 1368 109 250 

250 

N P M  

N P M  

82.46 

83.61 

84.73 

I BS 1 >14 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Aoache Co.. Arizona) 

83.610 1369 109 0.1 M NaN03 

0.1M NaN03 1370 

1371 

- 
250 

250 

N P M  

N P M  

109 

109 0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Aoache Co.. Arizona) 

88.010 

I 
250 1372 

1373 

- N P M  92.3 I rnllg 0.1M NaN03 

O.1M NaN03 

109 

109 
Na sat. montmorillonite (Saz-1, 

Na sat. montmorillonite (Saz-1. 
108.530 Apache Co.. Arizona) 

- _ _ _  
N P M  250 

250 

108.53 

112.2 0.1M NaN03 I BS I >14 1374 109 N P M  11z:zuu Apache Co.. Arizona) . " ~  ~ l n  I Nasal. montmorillonite (Saz-1. 250 1375 

1376 

- 
109 N P M  128.84 I mllg 0.1M NaN03 

0.1 M NaN03 

I ADache CO.. Arizona) ILO.O.(U 

109 N P M  
140,430 I Na sat. montmorillonite (Saz-1. 

Aoache Co.. Arizona) 
250 

250 

140.43 

143.46 ' 0.1M NaN03 1377 109 N P M  Apache Co.. Arizona) 

Aoache Co.. Arizona) 
0.1M NaN03 1378 

1379 

- 
171.26 1 ml/g 250 

250 

N P M  

N P M  

109 

109 193.63 I mllg 
~ - -  --- I Na sat. montmorillonite (Saz-I. 0.1 M NaN03 

Apache Co.. Arizona) 1YJ.b.w 

.nl r)nn I Na sat. montmorillonite (Saz-1, 0.1M NaN03 1380 

1381 

- 
194.3 I ml/g 250 

250 

NPM 

N P M  

109 

109 200.95 1 mllg 0.1M NaN03 

I BS I >14 250 1382 

1383 

- N P M  0.1 M NaN03 

0.1M NaN03 

206.91 

238.62 

256.67 

109 

109 N P M  250 

250 0.1M NaN03. 1384 109 N P M  

Page 137 of 228 



Compilation of Sorption Values 

Sorbed 
Concentrati 

n On the 
Solid in 
mmollg 
Unless 
Noted 

Data 
Row 

Final pH 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D- 
Desorption 
Experiment, 

4- Absorptlor 
Experiment. 

0 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Are 

(m.m/9) 

Tempera- 
ture (C) 

Notes 

1367 0.39 

aerobic (uncapped) 

aerobic (uncapped) 

6.00E-07 

6.00E-07 

97 

97 

20 

20 ' 

A 

D' 

'aerobic (uncapped) 

aerobic (uncapped) 

6.00E-07 

6.00E-07 

D 

D 

97 

97 

20 

20 9 
1370 

20 6.00E-07 A AA (capped vials) 

aerobic (uncapped) 

97 

97 

~ 

20 

~ 

6.00E-07 

~ 

D 

aerobic (uncapped) 20 6.00E-07 A 97 

A 

A 

AA? 

aerobic (uncapped) 

6.00E-07 

6.00E-07 

20 

20 

97 

97 

Data from Kozai (1994) as reporled by PI09 

20 

20 

6.00 E-07 
. .  

6.00E-07 

97 

97 

AA? 

aehbic but no C02 

A 

A 

Data from Kozai (1994) as reporled by PI09 

20 6.00E-07 A 97 aerobic but no C02 

aerobic but no C02 20 6.00E-07 97. A 

A 1377 1 0.45 aerobic but no CO2 20 6.00E-07 97 

aerobic but no C02 A 

A 

6.00E-07 

6.OOE-07 

20 

20 

97 

97 aerobic but no C02 

aerobic but no C02 6.00E-07 

6.00E-07 

97 

97 

20 

20 

A 

A ,, 
1303 9:49 

aerobic but no C02 

20 6.00E-07 A 97 aerobic but no C02 

AA (capped vials) 97 6.00E-07 

6.00E-07 

20 

20 

A 

A 1384 I 9.85 97 aerobic but no C02 
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I 

1 

1 

1 

1 

1 

1 

52 

52 

52 

52 

52 

52 ’ 

52 

.- - 

Compilation of Sorption Values 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

Equlll- 
bratlon 
Tlme In 

Days 

Sorb at e 

state 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

- 
1385 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

381.9 0.1M NaN03 
Na sat. montmorillonite (Saz-1, 

ADache Co.. Arizona) 381.900 BS 

I386 

1387 

- 
36.9 mllg I. 36.900 smectites (nontronite) BS GR-1 Syn. Ground Water, pH8 

53.5 mllg I 53.500 smectites (nontronite) 

smectites (nontronite) 

GR-1 Syn. Ground Water. pH8 

GR-1 Syn. Ground Water, pH8 

BS 

BS 75 mllg I 75.000 

GR-2 Syn. bround Water, pHlO BS smectites (nontronite) 

Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 

157.000 157 

16.5 
17.7 
21.4 

6 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

B 

30 
29 30 
10 30 

30 

17.700 
21.400 
6.000 
9.100 
11.700 

mlla 45.900 

~~ 

9.1 
11.7 
45.9 

NaHC03 at 3O,.meqn 
NaHC03 at 30 meqll 
NaCl at 30 meqll,’pH7 
NaCl at 30 meqll, pH7 
NaCl at 30 meqll, pk7 

NaCl at 5130 meqll. p47 
NaCl at 5130 meqll, pH% 
NaCl at 5130 meqfl. pH7, 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate, DuPabe 
Co.. Illinois 

.16 1 
161 
161 
161 
161 
161 
161 
161 

60 
60.1 
80.4 
112 . 
163 

10 

30 
30 

52 

52 

11 2.000 
163.000 

9.538 1402 36 I Pb(ll) 9.5 

1403 10.1 mgll 10.1 12 B 

1404 
municipal landfill leachate, DuPagb 

Co., Illinois 
municipal landfill leachate. DuPage 

Co.. Illinois 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 

12.103 

14.81 1 

B 

B 

12.1 

14.8 1405 Pb(ll) 

Pb(ll) 

Pb(ll) 

Pb(ll) 

Pb(ll) 

1406 

1407 

- 
Ca sat. DuPage Montmorillonite 

municipd landfill leachate, DuPaqe 
15.4 

16.6 

15.416 

mgll 16.555 

B 

B 

- 
Co.. Illinois 

municipal landfill leachate, DuPage 
~ 

Ca sat. DuPage Montmorillonite 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

1408 

1409 

- 
Ca sat. DuPage Montmorillonite B 16.7 

17.0 

16.676 

16.966 Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 

B 

B 1410 

141 1 

- 
17.0 mgA I 16.966 

18.2 mgn I 18.175 B 1 I 52 Ca sat. DuPage Montmorillonite 
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Final Sorbate 
Solution 
Concen- 

tration. Mol,ar 
(Unless 
Noted) 

Rd for D= Sorbent 
Cation 

Desorption Exchange 
Experlment, 

Experiment 
A= Absorption Capacity 

(CEC meql 
1009) 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentratls 

n On the 
Solld In 
mmollg 
Unless 
Noted 

1387 

1300 

1389 

1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 

8 

8 

10 

7.8. 
7.8 
7.8 . 
9.2 
9.2 
9.2 
8.6 
8.6 
8.6 
8.1 
8.1 
8.1. 

1403 

1404 

1405 

1406 

1407 

1408 

1409 

1410 

1411 

2.61 

2.7 

3.51 

3.52 

3.44 

3.49 

3.8 

4.03 

3.46 

Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Data 
Row 

Final pH Notes 

' e  AA (capped vials) 20 --ti-- 71.66 

97 I 6.00E-07 

6.47E-8M AA 23 546 I Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides. calcite and silicates 

AA 60 6.47E-8M I 71.66 

71.66 AA 23 6.7E-8M 

AA 6.7E-8M I A I 71.66 546 I 23 

20 AA 
AA 
AA 
AA 

87.4 . 

87.4 

20 
20 
20 
20 
20 
20 

AA 4 
R7 4 

AA 
AA 
AA 
AA 

20 
20 
20 
20 

AA & 
1.57E-03 

AA 

20 

25 

AA 

A A '  
~~ 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. usinq data from P36. 

1402 I 2.29 1.86E-03 

AA 25 1.86E-03 1 S5E-03 

3.76E-04 25 4.64E-04 

5.57E-04 

AA 

AA 25 4.33E-04 I A I 
25 

25 

5.57E-04 

7.43E-04 

4.30E-04 

5.63E-04 

- 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1. 

Rd calculated by Grant Env. using data from P36, 
Table I 

Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

AA 

AA 

25 

25 

4.64E-04 

5.57E-04 

3.51E-04 

4.20E-04 

AA 25 1.86E-03 1.40E-03 I A I 
Ai 25 9.28E-04 Rd calculated by Grant Env. using data from P36. 

Table 1 
6.88E-04 A 
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Rd Method 

Equlll- 
bration 
flme In 

Days 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solutlon 
Volume to  

Sorbent 
Mass Ratlo 

(mllg) 

Data 

Citation # 

Units of 
Published RI 

‘ublished (or 
Calculated) 
Rd Value 

Rd standard, 
k e d  to  mllg 

Sorbent 
(Solid Medium) Solution Medium 

.&- Pb(ll) 50.5 I mgll 50.451 B 1 1  52 
municipal landfill leachate, DuPage 

Co.. Illinois 
Ca sat. DuPage Montmorillonite 

Pb(1l) 55.5 I mg/l .55.538 Ca sat. DuPage Montmorillonite municipal landfill leachate, DuPaae 
52 1 

Co., Illinois 
municipal landfill leachate, DuPage 

52 Pb(ll) 

Pb(ll) 

59.111 

61.629 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 

Co., Illinois 
municipal landfill leachate, DuPage 

Co.. Illinois 
municipal landfill leachate, DuPage 

Co., Illinois 
municipal landfill leachate. DuPage 

Co.. Illinois 

52 

52 Pb(1l) 76.0 I rngll 76.000 Ca sat., DuPage Montmorillonite 36 . 

1438 

1439 

84.6 I rngll , 84.617 

~ 

Ca sat. DuPage Montmorillonite 8 1 1  52 Pb(ll) 

Pb(1l) 86.9 I . mgll 86.875 B 1. 1 
municipal landfill leachate. DuPage 

Co.. Illinois 
municipal landfill leachate, DuPage 

Co., Illinois 
municipal landfill leachate. DuPage 

Co.. Illinois 
municipal landfill leachate, DuPage 

Co., Illinois 
municipal landfill leachate. DuPage 

Co., Illinois 
municipal landfill leachate. DuPage 

Co., Illinois 
municipal landfill leachate, DuPage 

Co.. Illinois 
municipal landfill leachate, DuPage 

Co., Illinois 
municipal landfill leachate, DuPage 

Co., Illinois 
municipal landfill leachate, DuPage 

Co.. Illinois 

Ca sat. DuPage Montmorillonite 52 

52 

I 

Pb(1l) 

Pb(ll) 

101.8 

116.1 

101.846 

116.071 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 4 1  52 

104 Pb(ll) 123.7 I mgll 123.690 Ca sat. DuPage Montmorillonite 1442 

1443 

1444 36 

1445 36 

1446 36 

52 Pb(ll) 

Pb(l1) 

127.5 

132.3 

127.531 

132.327 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite B I 1  52 

52 

I 

8 1 ’  
Pb(l1) 

Pb(ll) 

152.1 

153.5 

152.092 

153.493 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 52 

104 1447 I 36 Pb(l1) 157.4 I mgll 157.386 Ca sat. DuPage Montmorillonite 
I 

Pb(ll) 169.0 I mg/l 168.950 Ca sat. DuPage Montmorillonite 52 

104 Pb(1l) 169.1 I mgn 169.126 Ca sat. DuPage Montmorillonite municipal landfill leachate, DuPage 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

Pb(ll) 104 174.513 

222.876 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Mon!morillonite 

174.5 

222.9 Pb(1l) B I 1  104 

104 Pb(1l) 255.396 Ca sat. DuPage Montmorillonite 
B l l  

1452 

1453 Pb(ll) 258.6 I mgll 258.571 52 Ca sat. DuPage Montmorillonite 
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Compilation of Sorption Values 

Data 
Row 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final pH 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 

A= Absorptlor 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 

Sorbent 
Surface Area 

(m.m/g) 

1009) 

Tempera- 
ture (C) 

Sorbed 
Concentratic 

n On the 
Solld In 
mmollg 
Unless 
Noted 

Notes 

Rd calculated by Grant Env. using data from P36. 
Table 1 

25 

25 

AA 

AA 

4.64E-04 

3.71E-04 

2.36E-04 

1.80E-04 Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

AA 

AA 

25 

25 

1.86E-04 

2.78E-04 

8.69E-05 

1.27E-04 Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table I 25 

25 

7.43E-04 

4.64E-04 

AA 

AA 

3.02E-04 

Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calwiated by Grant Env. using data from P36. 
Table 1 

6.95E-05 * . A A  

AA. 

25 

25 

1.86E-04 

2.78E-04 Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table I 

Rd calculated by Grant Env. using data from P36. 
Table 1 

' + 
1443 . 5.41 

. A A  25 7.43E-04 2.30E-04 

AA 25 9.28E-05 

AA 25 1.86E-03 5.38E-04 I A 

25 7.43E-04 

3.71E-04 

2.09E-04 AA 

AA 25 Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table I 

AA 25 2.78E-04 7.05E-05 I A 1446 

3.69E-05 : 4.37E-05 

9.28E-05 

1.86E-04 

25 

25 

AA 

AA Rd calculated by Grant Env. using data from P36. 
Table 1 

. Rd calculated by Grant Env. using data from P36, 
Table I. + 1450 ' 5.56 

25 

25 

4.64E-05 

-9.28E-05 

' A A  

AA 

1.77E-05 + ~~ 

Rd calculated by Grant Env. using,data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table I q 

1453 

1.48E-05 i 1.34E-05 

25 

25 

AA 

AA 

4.64E-05 

4.64 E-05 Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. AA' 25 9.28E-04 1.55E-04 I A . 
Table I 



Units of 
ublished Rd 

Rd standard, 
i red to  mllg 

mllg 305.273 

mllg 4291.956 

. -  

Compilation of Sorption Values - 

Data 
Row 

I Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

g/cc 

Solutlon 
Volume to 
Sorbent 

Mass Ratlo 
(mllg) 

Equlll- 
bratlon 
Time In 

Days 

1 

'ublished (0 

Calculated) 
Rd Value 

Data 
Source 

:itation # 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

1454 36 Pb(ll) 406.8 mgA I 406.766 Ca sat. DuPage Montmorillonite B 52 
municipal landfill leachate, DuPage 

Co.. Illinois 

1455 

1456 

- 
Ca sat. DuPage Montmorillonite B 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate, DuPage 
Co., illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

764.286 

857.091 

1292.070 

52 

52 

Pb(l1) 

Pb(1l) 

764.3 

857.1 

36 

36 

~ 

B Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 1457 36 Pb(ll) 1292.1 B 52 

1458 36 Pb(ll) 1397.2 
municipal landfill leachate, DuPage 

Co.. Illinois 
municipal landfill leachate, DuPage 

Co.. Illinois 

Ca sat. DuPage Montmorillonite 

Ca sat. DuPage Montmorillonite 

52 

52 

1397.246 

1550.641 

B 

B '  1459 36 Pb(l1) 1550.6 

1460 

1461 

- 
36 1940.040 +- Ca sat. DuPage Montmorillonite 

municipal landfill leachate, DuPage 
Co., Illinois 

municipal landfill leachate. DuPage 
Co.. Illinois 

municipal landfill leachate. DuPage 
Co., Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

municipal landfill leachate, DuPage 
Co.. Illinois 

52 

52 

Pb(1l) 

Pb(1l) 

B 

B 

1940.0 

2194.9 

~~ 

Ca sat. DuPage Montmorillonite 36 

1462 

1463 

- 36 Ca sat. DuPage Montmorillonite 1 52 Pb(l1) 

Pb(ll) 

2486.041 

2505.627 

B 

B 

2486.0 

2505.6 

~~ 

Ca sat. DuPage Montmorillonite 52 36 

1464 - 
1465 

36 Pb(ll) 7640.4 mgll I 7640.385 Ca sat. DuPage Montmorillonite B 52 

305 
Wyoming bentonite MX-80 (75% 
Ja-rich montmorillonite with lessa 

quartz, feldspar) 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

Ionic str. Is 0.31M, pH6.9 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

Ionic str. Is 0.31M. pH6.9 

artificial leachate representing a 
waste site at Koelliken. Switzerland. 

Ionic str. Is 0.31M, pH6.9 

48 Pb(1l) BS 3 500 

Wyoming bentonite MX-80 (75% 
rla-rich montmorillonite with lessc 

quartz, feldspar) 

Wyoming bentonite MX-80 (75% 
4a-rich montmorillonite with lessc 

quartz. feldspar) 

1466 48 Pb(1l) 800 500 800.324 

3224.475 

3959.881 

BS 

BS 1467 

- 
1468 

- 
1469 

- 

48 - 500 

500 

Pb(ll) 

Pb(ll) 

Pb(llj 

3224 

3960 

4292 

~ 

Wyoming bentonite MX-80 (75% 
rla-rich montrnorillonite,with lessc 

quartz, feldspar) 

artificial leachate representing a 
waste site at Koelliken, Switzerland. 

Ionic str. Is 0.31M. pH6.9 ' 
48 BS 

Wyoming bentonite MX-80 (75% 
\la-rich montmorillonite with lessc 

. quartz, feldspar) . 

artificial leachate representing a 
waste site at Koelliken. Switzerland. 

Ionic str. Is 0.31M. pH6.9 
BS 500 48 3 
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Compilation of Sorption Values 

Initial 
Sorb at e 

Sorbed 
Concentratlo 

Sorbent n On the 
Surface Area Solid In 

(m.mlg) mmollg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

%tal Sorbate 
Rd for D= ~ 

Solution Desorption 1 
Concen- Experlment, 

:ration, Molar A= Absoatlon 

(::;::; Experiment 

Notes 
Solution 
Concen- 

tration, Molar 

Tempera- REDOX Conditions 

are Eh In mv) 

Data 
Row 

(Unless 
Noted) 

1454 6.23 I AA 
Rd calculated by Grant Env. using data from P36. 

Table 1 4.21 E-05 

2.36E-05 

3.71E-04 

3.71E-04 

1.86E-03 

9.28E-04 

1455 

1456 

- 
6.58 I AA 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36, 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36, 
Table 1 

AA 1.06E-04 

1457 

1458 

- 
6.36 I AA 

25 I 9.28E-04 3.33E-05 I A 
I I 

2 5  I 9.28E-04 
Rd calculated by Grant Env. using data from P36. 

Table 1 
Rd calculated by Grant Env. using data from P36, 

Table 1 

1459 

1460 

1461 

- 

- 

3.01 E-05 

25 . 9.28E-04 

Rd calculated by Grant.Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

Rd calculated by Grant Env. using data from P36. 
Table 1 

3.71E-04 8.59E-06 

3.80E-05 1462 + 2.51 E-06 

1463 9.28E-04 

3.71E-04 1464 
- 

1465 

- 

146€ 

- 

1461 

1.16E-03 1 . 

3.74E-04 

6.69E-05 

Rd calculated by Grant Env. from data of P48 Figure 31 

Rd calculated by Grant Env. from data of P48 Figure 31 

Rd calculated by Grant Env. from data of P48 Figure 3 

20 

4.9 I AA 

4.9 1 AA 

~ 

2.75E-05 A Rd calculated by Grant Env. from data of P48 Figure 3 146E 

1.1 1 E-05 1 Rd calculated by Grant Env. from data of P48 Figure 3 1465 

- 
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Data 
Source 

Zitation # 

Sorb at e 
(Analyte) 
and Its 
valence 

state 

Publlshed (or 
Calculated) 

Rd Value 

Units of 
Published Rd 

BS 

BS 

BS 

BS 

BS 

BS 

BS 

>I 

> I  

>1 

>1 

> I  

>1 

> l  

Compilation of Sorption Values 

Sorbent 
Denslty 

(Unless 
Noted) 

glcc 

Solutlon 
Volume to , 

Sorbent 
Mass Ratio 

EqUill- 

Rd Method 
Time in 

Days 

Rd standard- 
ized to  mllg 

Sorbent 
(Solid Medium) 

Solution Medium 
Row 

5608 I mllg 
Wyoming bentonite MX-80 (75% 
Ja-rich montmorillonite with less0 

quartz. feldspar) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

artificial leachate representing a 
waste site at Koelliken, Switzerland 

Ionic str. Is 0.31M, pH6.9 
1470 5607.561 500 

500 

1000 

500 

50 

50 

100 , 

100 

50 

50 

0.1M Ca(C104)Z 1471 

1472 

- 
8.520 

0.1M Ca(C104)2 Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

8.829 

9.505 0.1 M Ca(C104)2 1473 

1474 

- 
9.722 0.1M Ca(C104)Z ,/II Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

9.958 1475 0.1M Ca(C104)2 

0.1 M Ca(C104)2 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

1476 

147.7 

- 
10.3 I mllg 10.313 Creek southern bentonite) 

10.518 0.1M Ca(C104)2 Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

60 

1478 0.1 M Ca(C104)2 

0.1M Ca(C104)2 

10.598 

10.840 1479 

1480 10.973 0.1M Ca(C104)2 ::I1 
500 

11.393 -q-+ BS 

1481 0.1 M Ca(C104)2 

0.1 M Ca(C104)2 1482 11.434 

11.518 0.1M Ca(C104)2 1483 

1484 0.1 M Ca(C104)2 12.038 

12.475 1485 0.1M Ca(C104)2 

0.1M Ca(C104)2 1486 

1487 

- 
12.769 

0.1 M Ca(C104)2 -1 
I000 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek southern bentonite) 

Ca sat. montmorillonite (Panthei 
Creek'southern bentonite) 

13.563 

23.140 

60 

0.1M Ca(C104)2 1488 

1489 

- 

- 

60 1 Pb(ll) 

60 I Pb(ll) 25.793 0.1 M Ca(C104)2 
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Sorbent 
. Cation 
Exchange 
Capacity 

(CEC meq, 
1009) 

Sorbed 
Concentratlc 

Sorbent n On the 
Surface Area Solid In 

Unless 
Noted 

(m.ml9) mmoll9 

Tempera- 
ture (C) 

' lnltlal ' 

Final Sorbate Rd for D= 

Desorption 'Orbate . . Solution Solution 
Concen- Concen- Experlment, 

tratlon, Molar A- Absorption tration, Molar 
(Uniess Experiment 
Noted) 

(Unless 
Noted) '. 

25 

25 

A 

A 

Compilation of Sorption Values 
- 

Data 
Row 

- 

1470 

- 
1471 

I I 1 I 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 
Final pH 

I 3d calculated by Grant Env. from data of P48 Figure 31 

25 I Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 1472 

1473 

- ++-- 25 I l A  
25 I I A  Rd calculated by Grant Env. from data in P60 Figure 1 

1474 

1475 

- 25 I I A  Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

25 A 

25 A 1476 

1477 

- 
25 A 

25 A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure : 1478 

1479 25 I ' I A  Rd calculated by Grant Env. from data in P60 Figure ' 

1480 Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 1481 

1482 

- 
25 A 

25 A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

25 A 

25 A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 148: 

1482 

- S I  

5 - 1  AA Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 1407 

148E 

- j-+ 
AA 

l A  Rd calcu!ated by Grant Env. from data in P60 Figure 1 

25 I I A  Rd calculated by Grant Env. from daia in P60 Figure 1 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (01 

and Its Calculated) 
valence Rd Value 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

Compilation of Sorption Values 

Solution 
Volume t o  
Sorbent 

Mass Ratio 

Equlll- 
bratlon 
T h e  In 

Days 
(mllg) 

Data 
Row 

Units of 
Published Rd 

Rd standard. 
k e d  to  mllg 

Sorbent 
(Solid Medium) 

Solution Medium 

. I  state I 
1490 

1491 

- 
60 I Pb(ll) I 25.8 mllg 25.799 0.1 M Ca(C104)2. I Bs 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southem bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 

30.042 

34.788 

0.1M Ca(C104)2 

0.1M Ca(ClO4)2 

m 119 

mllg 1492 50 

1493 

1494 

- 
60 I Pb(ll) I 35.2 mllg 35.187 Pb(N03)2 solution '1 BS >1 I 100 y 

> I  100 

0.1M Ca(C104)2 

Pb(N03)2 solution 

mllg 

m 119 

38.420 

39.498 1495 Creek southern bentonite) 

1496 

1497 

_. 

Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

mllg 

mllg 

47.519 

52.380 I >1 100 

0.1M Ca(C104)2 

Pb(N03)2 solution 60 1 Pb(ll) I 67.2 mllg 67.170 Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

1499 
_. 

1500 
- 
1501 

1502 

- 

60 I Pb(ll) I 82.6 0.1 M Ca(C104)2 mllg 

mllg 

82.641 

85.835 
\ 

60 I ' Pb(ll) I 85.8 Pb(N03)2 solution 

0.1 M Ca(C104)2 I BS > I  ' I 50 Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

87.524 

89.158 

mllg 

mllg 

I 

Pb(N03)2 solution I Bs > I  I 1000 

1503 60 I Pb(ll) I 109.2 mllg 109.221 Pb(N03)2 solution j-+ 
BS 

> I  I 100 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 

1504 0.1 M Ca(C104)2 mllg 

mllg 

109.950 

112.964 

109.9 

1505 Pa(N03)2 solution 

150E 

1507 

._ 

Pb(N03)2 solution I Bs 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

mllg 

mllg 

118.7 I 1  8.674 

120.706 Pb(N03)2 solution 

0.1M Ca(C104)2 . 150E 

150: 

- 
60' I Pb(ll) I 121.2 m l/g 121.154 * 

1000 

60 I Pb(ll) 1 ,  129.3 I Bs Pb(N03)2 solution 

Pb(N03)2 solution 

mllg 

mllg 

129.333 

135.770 

Creek southern bentonite) 
Ca sat. montmorillonite (Panther 

I I I 

151C I Bs 60 I Pb(ll) I 135.8 Creek southern bentonite) 
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Compilation of Sorption Values - 

Data 
Row 

lnltlal 
Sorbate 
Solution 
Concen- 

tration. Molal 
(Unless 
Noted) 

Sorbed 
Concentratic 

Unless 
Noted 

Final Sorbate Sorbent 
Solutlon Rd for D- Cation 

Desorption 
Concen- Exchange tratlon. Molar Experiment, Capacity 

A= Absorption 
(Unless (CEC meql 
Noted) ,,oog) , Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Final pH Notes 

149G 

1491 

- 
5 

5 

AA 

AA 

25 

25 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 1492 

149: 

1494 

- 
- 

5 AA 25 I 5 AA 25 Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 5 AA 25 

1495 

1496 

- Rd calculated by Grant Env. from data in P60 Figure 1 5 

5 

AA 

AA 

25 

25 Rd calculated by Grant Env. from data in P60 Figure 1 

1497 - 
i49e 

Rd calculated by Grant Env. from data in P60 Figure 1 25 5 

5 

AA 

AA 

I I 

A 25 

~~ 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 149s 

150C 

- I A '  I 5 

5 

25 

25 

AA 

AA Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 1501 

150; 

150: 

- 
- 

5 AA 25 

Rd calculated by Grant Env. from data in P60 Figure 1 5 

5 

25 

25 I A l  Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 150l 

150: 

- 
5 

5 

25 

25 

AA 

AA Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 150f 

1507 

- 25 5 

5 

AA 

AA 25 

25 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure ' 150t 

150< 

151C 

- 
- 

5 AA A .  

AA Rd calculated by Grant Env. fmm data in P60 Figure . 5 

5 

25 

25 AA Rd calculated by Grant Env. fmm data in P60 Figure ' 

Page 150 of 228 



, Data 
Source 

:itation # 

Sorbate 
(Analyte) Published (or of 
and Its Calculated) Rd 
valence . Rd Value 

~~ 

Pb(N03)2 solution Ca sat. mozmorillonite (Panther 
Creek southern bentonite) 

Pb(N03)2 solution 

Pb(N03)2 solution 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 1 Creek southern bentonite) 

60 

60 

Pb(l1) 165.2 mllg 

Pb(ll) 187.1 mllg %a sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Pb(N03)2 solution 

Pb(N03)2 solution 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Pb(N03)2 solution 

0.1 M Ca(C104)2 

Pb(N03)2 solution 

Pb(N03)2 solution 

60 Pb(ll) 402.7 mllg 

Compilation of Sorption Values 
- 

Data 
Row 

Solutlon 
Equill- V+me to 

Sorbent 
bratlon 

In Mass Ratla 
(mlM 

Days 

Denslty 

(Unless 
Noted) 

BS 

Rd standard. 
k e d  to  mllg 

I state I I 

0.1M Ca(C104)2 Ca sat. montmorillonite (Panther 
Creek southern bentonite) qz 

500 

1511 

1512 

- 
136.116 136.1 

138.2 

60 152.2 mllg 

. Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 138.235 

152.169 1513 

1514 

1515 

- 
165.225 Pb(N03)2 solution Ca sat. montmorillonite (Panther 

Creek southern bentonite) 

187.057 y 
100 

1516 

1517 

- 
60 1 Pb(ll) I 192.1 I ml/g 192.148 I, 

BS 

195.300 

204.708 1518 

1519 

1520 

- 
- 

210.566 210.6 

Pb(l1) 215.8 

227.3 mllg 

I 215.818 

227.273 Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 1521 

1522 

- 
500 

100 pT 1 Pb(ll) 1 234.8 1 . ml/g , 

Pb(ll) 250.1 mllg 

Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 234.757 

250.066 > I  1 50 0.1 M Ca(C104)2 Ca sat. montmorillonite (Panther 
Creek southern bentonite) 1523 

> I  I 1000 1524 Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 260.518 

262.969 

260.5 

263.0 I Bs >1 1 500 Pb(N03)2 solution 

Pb(N03)2 solution 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

1525 

I . BS 1526 302.067 302.1 

303.4 .303.379 I 0.1M Ca(C104)2 

Pb(N03)2 solution 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite] 

1521 

152f 

152: 

- 
342.047 Pb(ll) 342.0 

Pb(l1) 359.7 

Pb(ll) 360.2 

Pb(N03)2 solution Ca sat. montmorillonit'e (Panther 
Creek southern bentonite) 359.685 

360.187 153C 

153' - 402.720 > I  1000 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
[Unless 
Noted) 

Flnal Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

. Tempera- 
ture (C) 

Rd for D= 
Desorption 
~xper~ment ,  

PI= Absorption 
Experiment 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Data 
Row 

Sorbent 
irface Area 
(m.mlg). 

Final pH 

Sorbed 
Concentratit 

n On the 
Solid in 
mmollg 
Unless 
Noted 

Notes 

L 

151 1 

1512 

- 
5 Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure ' 

Rd calculated by Grant Env. from data in P60 Figure ' 

Rd calculated by Grant Env. from data in P60 Figure ' 

Rd calculated by Grant Env. from data in P60 Figure ' 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 

Rd calculated by Grant Env. from data in P60 Figure ' 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 

- 
5 

1513 5 -++- A I  
1514 5 A I  

1515 5 A I  1 151E 

1517 

151E 

- 

- 

5 A .  

A I  5 

5 A I  

1515 

152C 

- 
'5 

5 

1521 

152; 

- ++ 
AA 

5 

5 A I  

152: 5 

1521 
- 
152! 

A I  5- 

5 A I  I 152( 

152; 

- 
5 

5 

1521 AA I 25 5 

5 152! 

153( 

153' 

- 

- 

AA I 25 A I  

5 AA . '  1 '  25 

5 AA I 25 
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-- - - - j- - 

Rd Method 

Equlll- 
bratlon 
Time in 

Days 

Data 
Row 

Data 
Source 

Citation # 

Rd standard- 
k e d  to  mllg 

Density 

(Unless 

: Sorbent 
Solution Medium (Solid Medium) 

41 1,787 Pb(N03)2 solution Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

424,437 

440'787 

576,895 

664,271 

Pb(N03)2 solution 

0.1M Ca(C104)2 

Pb(N03)2 solution 

Pb(N03)2 solution 

Ca sal. montmorillonite (Panther 
Creek southern bentonite) 

Ca sal. montmorillonite (Panther 
Creek southern bentonite) 

Ca sal. montmorillonite (Panther 
Creek southern bentonite) 

Ca sal. montmorillonite (Panther 
Creek southern bentonite) 

Compilation of Sorption Values 

Sorb at e 
(Analyte) 
and i ts 
valence 

state 

I I 1 Sorbent Solutlon 
Volume to  

Sorbent 
Mass Ratio 

(mllg) 

Units of 
'ublished (or 

Rd Value 
published R, 

Noted) I 
--pF 411.8 Pb(ll) 1000 

100 

50 

500 

100 

1000 

1000 

50 

500 

I 1 

424.4 I mllg 1533 I 60 I Pb(li) 

Pb(ll) 

Pb(ll) 

1536 Pb(ll) 

1537 Pb(li) 

440.8 

576.9 

664.3 mllg 

850.5 

+-+- 
850,477 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) Pb(N03)2 solution 

963.0 1 mllg Pb(N03)2 solution 

0.1M Ca(Ci04)2 

Ca sal. montmorillonite (Panther 
Creek southern bentonite) 

Ca sat. montmorillonite (Panther 
Creek southern bentonite) 

963'035 

' 124.498 -q-+ BS 

1124.5 

1376.4 I Pb(N03)2 solution I Ca sat: montmorillonite (Panther 
1376'368 I Creek southern bentonite) 

1542 
BS I 
BS 1 
BS 1 
BS 1 
BS 1 
BS 1 
BS 1 
BS 1 
BS * 1 
BS 1 
BS 1 
BS 1 
BS I 
BS 1 
BS I 
BS 1 
BS 1 
6s , 1 
BS 1 

3980 mllg 
5010 rnllg 
6310 mllg 
7940 mllg 
12600 mllg 
15800 mllg 
20000 mllg 
20000 mllg 
31600 mllg 
39800 mllg 
39800 rnllg 
50100 mllg 
63100 mllg 
63100 mllg 
79400 mllg 
158000 mllg 
251 000 mllg 

12000 mllg 

____I 

158000.000 1 Na montmorillonite 0.1M NaC104 
251000.000 I Na montmorillonite 0.05M NaC104 

I I I 
1559 I 1 Pb(ll) 

1560 Pb(ll) 12000.000 I 38% smectite in soil fines I Hanford ground water, well 6-S3-25 I 
1561 I 121 1 Pb(ll) 17000 I mllg 17000.000 38% smectite in soil fines Hanford ground water, well 6-S3-25 
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Compilation of Sorption Values 

initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratio Rd for D= 

Sorbent n On the 
Solution 

Desorption Concen- Exchange 
Experiment, Surface Area Solid in 

(m.m/g) rnmollg 
tration. Molar Capacity 

Unless A= Absorption (CEC meql 

Noted 
Experiment (Unless 

Noted) 

Final Sorbate Sorbent 
Cation 

1009) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Data 
Row 

Final pH Notes 

AA 25 A 

A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure I 15331 5 25 

25 

AA 

AA 1534 I 5 A 

A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 25 

25 

AA 

AA A 

A 

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 25 

25 

AA 

AA A 

* A  

Rd calculated by Grant Env. from data in P60 Figure 1 

Rd calculated by Grant Env. from data in P60 Figure 1 AA 25 

25 AA A 

D 
D 
A 

Rd calculated by Grant Env. from data in P60 Figure 1 

3E-8M Bi concentration (as a competing cation) 
6E-10M Bi concentration (as a competing cation) 

AA 1E-8M 
1E-8M 

1 E-9M 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 

20 

AA 
AA 
AA 
AA 
AA 
AA 

.. 

D I I 3E-8M Bi concentration (as a competing cation) 
I A I I I 1545 

1546 
1547 
1548 
1549 
1550 

1552 

D 
A 

. A  
. A  

6E-10M Bi concentration (as a competing cation) 1 E-9M 

AA 
AA 
AA 
AA 
AA 
AA 

I 
AA 
AA 

I AA 

I A I I e 
1559 

H+- 
AA 

Sorbent is soil fines from a burial trench at the Hanford 
1.59E-09 A Site. WA 

Sorbent is soil fines from a burial trench at the Hanford 
Site, WA 1.16E-09 A 
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'ublished (or 
Calculated) 

Rd Value 

Units of 
Published Rl 

t d  standard- 
ized t o  mllg 

Sorbent 
(Solid Medium) 

Solution Medium 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Method 

Equili- 
bration 
Time 

Days 

Compilation of Sorption Values 

Data 
Row 

Sorbate 

and its 
valence 

state 

(Analyte) 
Solution 

Volume to 
Sorbent 

Mass Ratio 
(mllg) 

Data 
Source 

Citation # 

1562 

1563 

- 
121 Pb(ll) 17000 1 rnllg 17000.000 ' 38% smectite in soil fines Hanford ground water, well 633-25 1 BS 1 7 30 

121 Pb(ll) 18000 +- 19000 

18000.000 38% srnectite in soil fines Hanford ground water, well 643-25 30 

30 1564 121 Pb(ll) 

1565 121 22000.000 38% srnectite in soil fines Hanford ground water, well 6 4 3 2 5  Pb(ll) 

Pb(ll) 

30 

30 

22000 

26000 1566 121 

1567 

1568 

- 27000 * 27000.000 1 38% smectite in soil fines Hanford ground water, well 6-S3-25 I * 
BS 

Pb(ll) 

Pb(1l) 

30 

30 

121 

121 Hanford ground water, well 6-53-25-1 

1569 121 Pb(ll) 30000 I rnllg 30000.000 I 38% smectite in soil fines Hanford ground water, well 643-25 I 30. 

1570 

1571 

- 30000 I 'rnllg 30000.000 I 38% srnectite in soil fines Hanford ground water. well 643-25 I 30 Pb(ll) 

Pb(l1) 

121 

121 ~ 30000 I rnllg 30 30000.000 38% smectite in soil fines Hanford ground water. well 6-S3-25 

1572 

1573 

- Pb(ll) 35000 1 '  mllg 30 121 

121 

~ 

Pb(l1) Hanford ground water, well 633-25 36000.000 38% smectite in soil fines 

38% smectite in soil fines 

BS 10 

BS 30 

36000 

37000 

30 

30 1574 121 Pb(l1) 

1575 

1576 

- 40000.000 I 38% smectite in soil fines Hanford ground water, well 6-S3-25 I 30 Pb(ll) 

Pb(ll) 

40000 

40000 

121 

121 40000.000 I 38% srnectite in soil fines Hanford ground water, well 643-25 I 30 

1577 

1578 

- 121 Pb(il) 45000 I mllg 45000.000 I 38% smectite in soil fines Hanford ground water, well 6-S3-25 I 30 BS 30 

121 Pb(ll) 47000.000 38% srnectite in soil fines Hanford ground water. well 643-25 47000 

48000 

30 

30 1579 121 Pb(ll) 

1580 

1581 

- 121 =I- 60000 i 
BS 

54000.000 38% srnectite in soil fines Hanford ground water, well 643-25 Pb(ll) 

Pb(ll) 

30 

30 121 

1582 - 121 Pb(ll) 68000 I mllg 30 68000.000 38% srnectite in soil fines Hanford ground water, well 643-25 

\ 
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Compilation of Sorption Values 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

- 

lata 
?ow 

- 
1562 

I563 

1564 

1565 

156E 

1561 

156t 

156s 

157t 

157' 

157; 

157: 

157) 

157! 

1571 

157 

157, 

157 

1581 

158 

150 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Sorbed 
Concentratlo 

Sorbent nOnthe 
Surface Area Solid In 
. (m.m/g) mmollg 

Unless 
Noted 

Initial 
Sorbate 
Solutlon 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 

\= Absorptior 
Experiment 

REDOX Conditions 
(Numeric Entrles 

are Eh In mv) 

Tempera- 
ture (C) 

Notes Flnal pH 

20 4.83E-10 A 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 
Sorbent is soil fines from a burial trench,at the Hanford 

Site. WA 

AA 

AA 20 1.1 1 E49  

4.34E-10. 

A 

. A  
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 

20 AA 

AA A 3.67E-10 

8.20E-10 

20 

20 A 
Sorbent is soil fines from a burial trench at the Hanford 

AA Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

AA A 5.31 E-I 1 

9.65E-I 1 

20 

20 

Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 

A AA 

AA 2.80E-10 , A 20 

20 A 
Sorbent is soil fines from a burial trench at the Hanford 

Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site WA 

AA 3.19E-I1 

AA 7.72E-10 A 20 

20 
~ 

2.27E-10 AA A 

A 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 

20 7.72E-1 I AA 

AA 20 A .  1.30E-10 

7.24E-11 A 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA 20 AA 

A A .  , 2.6lE-11 l A  20 

20 1 2.27E-11 I AA 

I AA l A  3.19E-11 20 

20 

Site, WA 
Sorbent is soil fines from a burial trench at the Hanford 

Site. WA I A  
I I 

1.45E-10 A 
Sorbent is soil fines from a burial trench at the Hanford 

Site, WA 

Site WA 

.20 

5.3lE-11 

2.03E-11 AA I 
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Rd standard- 
ized to  mllg 

Sorbent 
, (Solid Medium) Rd Method 

Equili- 
bration 
Time in 

Days 

1500.000 
4000.000 

bentonite 
bentonite 

5000.000 

16800.000 

150.000 

bentonite 

bentonite 

bentonite and sand mix 

Compilation of Sorption Values 

Solution Medium 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Sorbate 

and Its 
valence 

state 

(Analyte) 
Solution 

Volume to  
Sorbent' 

Mass Ratlo 
(mllg) 

Data 
Source 

Citation #/ 

Data 
Row 

1585 

Pb(ll) 76000 I mllg 76000.000 I 38% smectitein soil fines Hanford ground water, well 6-S3-25 30 

30 Hanford ground water, well 6-S3-25 Pb(ll) 

Pb(il) 

130000 

160000 Hanford ground water, well 643-25 30 

30 Pb(ll) 180000.000 I 38% smectite in soil fines Hanford ground water, well 643-25 180000 

370000 Pb(ii) 370000.000 1 38% smectite in soil tines Hanford ground water, well 6-S3-25 30 

40 

1590 . 

4.84 mgll fulvic acid, synthetic 
groundwater D, pH7.6 

1.47 mgn fulvic acid, synthetic 
groundwater C, pH7.8 

0.46 mgll fulvic acid, synthetic 
groundwater B, pH7.8 

No fulvic acid, synthetic groundwate 
A. pH7.7 

Pu 

Pu 

3500.000 montmorillonite Swy-1 

40 BS 

BS Pu 30000 I mllg 30000.000 I montmorillonite Swy-1 40 

40 Pu >61000 + m3lkg 

>61000 montmorillonite Swy-1 -I----- 1000.000 bentonite + Pu 

Pu 
Pu 

Pu 

Pu 

=I= m3lkg 

m3lkg 

m3lkg 

Pu 1597 I 49 

15981 63 Pu 0.063 I m3kg 63.000 I 10% bentonite, 90% quartz 
. synthetic standard ground water 

Aa1105. ~H8.2.  TDS 1105 moll i o  io 50 

1601 63 

Pu 0.0794 1 m3lkg 79.400 <. I 10% bentonite, 9001'0 quartz 7 
BS 7 

synthetic standard ground water 
Aq293, pH8.2. TDS 293 mgA 

. synthetic standard ground water 
Ao293. DH8.2. TDS 293 man 

10 to 50 

10 lo 50 Pu 0.158 I m3/kg 158.000 I 10% bentonite, 90% quartz 

Pu 0.158 . I  mYkg 158.000, I 10% bentonite, 90% quartz synthetic standard ground water 
Aq1105, pH8.2. TDS 1105 mgA 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mg/l 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgil 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgn 

10 to 50 

10 to 50 158.000 10% bentonite, 900/9,quartz 

794.000 100% bentonite 

Pu 

Pu 

0.158 m3lkg 

10 to 50 

1604 I 63 Pu 0.0794 I m3kg BS 1 7 10 to 50 
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Compilation of Sorption Values ' 

Initial 
Sorbate 
Solution 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Surface Area 

(mmlg) 

31 .82 

Sorbed 
Concentratio 

n On the 
Solid In Notes 
mmollg 
Unless 
Noted 

Sorbent is soil fines from a burial trench at the Hanforc 
Site, WA 

Sorbent is soil fines from a burial trench at the Hanforc 
Site. WA 

Sorbent is soil fines from a burial trench at the Hanforc 
Site, WA 

Sorbent is soil fines from a burial trench at the Hanforc 
Site. WA 

Sorbent is soil fines from a burial trench at the Hanforc 
Site, WA 

Data 
Row 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D- 
Desorptlon 
Experiment, 

A= Absorptloi 
Experiment 

REDOX Condltlons 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) Final pH 

1583 

1584 

- 
A AA 

AA 

20 

20 I 9.65E-12 A 

A 1585 AA 20 I 1.06E-10- 

1586 

1587 

- 
AA 2.08E-11 A 

A AA 20 

1588 AA 20 7.67 

7.87 

1.1E-9M . . A  

A 1589 AA 20' 31.82 

31.82 1590 AA 20 1.2E-9M 1 7.81 

7.77 

A 

A 1591 AA 20 l.1E-9M I 31.82 I 
1592 

1593 
1594 

1595 

1596 

1597 

- 
- 
- 

- 
- 

Peltonen et al. (1985) TVO database value from p49 

PAGIS (1988) database value from p49 
Shaw et al. (1989) SKI database value from p49 

McKinley and Hadermann (1985) NAGRA database 
value from p49 

KBS(1983) database value from p49 

Wuschke et al. (1985) AECL database value from p4: 

1598 AA 25 1E-8M I 8.27 A 

1599 

' 1600 

- 
AA 1 E-8M + 1 E-8M 

8.27 

8.27 

25 

65 

A 

A AA 

1601 

1602 

- 
25 8.21 

8.27 

1 E-8M AA 

AA 

A 

A 65 

1603 8.27 AA 25 1E-8M I A 

1604 8.27 AA 25 1E-8M I A 
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__ ___ L - I_ -- - - - .- -- - - - - - - - -  

Data 
Row 

Data 
Source 

Citation # 

'ublished (Or 

c ~ & ~ ~ ~ ~ '  
Units of Rd standard- Sorbent 

Published Rd ked  to mllg ' (Solid Medium) 

1617 

1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 

1631 

122 

154 
154 
154 
154 
154 
154 
154 
154 
154 

' 154 
154 
154 
162 

172 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and i ts 
valence 

state 

Solution 
Volume to  

Sorbent 
Mass Ratic 

(mll9) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Equill- 

Rd Method 
Time in 

Days 

Solution Medium 

16051 63 Pu 0s I 7 10 to 50 0.158 100% bentonite 

0.158 100% bentonite 

0.158 m3lkg 1580.000 100% bentonite 

0s I 180 Pu 

Pu 

10 to 50 

10 to 50 - 
AqllO5, pH8.2, TDS 1105 mgll I 

synthetic ground water. TDS of 306 I t 1609 68 

100 Pu 

Pu 

3.47 m3lkg 3470.000 Wyoming bentonite MX-80 

3.55 m3lkg 3550.000 Wyoming bentonite MX-80 

mgn 
synthetic ground water, TDS of 306 

mgll 
Swedish synthetic granitic ground 

water 

DI 

I 

100 

Pu 3.5 m 3 k g  3500.000 Wyoming Na bentonite MX-80 

6000 llkg 6000.000 bentonite ,ss I 10 100 Pu 

Pu 13000 I llkg .IT 13000.000 I ' bentonite 50 
I 

DI 100 1613 

1614 

Pu 

Pu 

15000 llkg 15000.000 bentonite 

16000 llkg 16000.000 bentonite 100 

200 
I 

Pu 33000 I h  33000.000 bentonite 

2572 mllg 2572.000 smectites (nontronite) Pu GR-1 Syn. Ground Water, pH8 '1 10 

10 Pu 3328, 1 mllg I 3328.000 I ' smectites (nontronite) GR-I Syn. Ground Water, pH8 

CaC12 at 30 mean Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 

Pu 

CaC12 at 30 mean I 

NaCl at 30 meqll 

1589 mllg . 1589.000 Na sat. montmorillonite 
2236 mllg 2236.000 Na sat. montmorillonite 
4040 mllg 4040.000 Na sat. montmorillonite 
6760 mllg 6760.000 Na sat. montmorillonite 
7508 mllg 7508.000 Na sat. montmorillonite 
8028 mllg 8028.000 Na sat. montmorillonite 
630 mllg 630.000 montmorillonite 

251 mllg 
Fe-rich smectite with ~ 6 %  Fe-Mn 

251.189 oxides, and phillipsite 

I 10 

NaHC03 at 30 meqn 

250 

0.68M NaCl I BS I 2 t 0 4  
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Compilation of Sorption Values 

Sorbent 
Surface Area 

(m.m/g) 

Initial 
Sorbate 
Solution 
Concen- 

:ration. Molal 
(Unless 
Noted) 

Sorbed 
Concentratio 

n On the 
Solld in Notes 
mmoilg 
Unless 
Noted 

Final Sorbate 
Solution 
Concen- . 

tration. Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Rd for D= 
Desorption . Exchange 
Experiment, Capacity 

(CEC meql 
A= Absorption 

Experiment 
1009) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

A 

A 
A 
A 
A 
A 

Tempera- 
ture (C) 

71.66 C A C  1 Sorbent is 98% smectite, identified as nontronite, with 

i 3.80E-08 I A I ' 

~~ 

the Fe and Mn oxides may be responsible for much of 
the sorption 

, 

Final pH Row 

1605 

1606 

- 
8.2? AA 65 1E-8M Calculation by Grant Env. to 100% bentonite. assumins 

no significant sorption on 90% quartz 

8.21 AA 25 

65 

1E-8M 

1 E-8M 1607 8.27 AA 

1608 8.5 75 to 80 8 75 to 80 

25 

25 

0.6E-9M 

0.6E-7M 

N2 atmosphere ' 

N2 atmosphere 1609 8.5 

1610 

1611 

- 
20 

20 

2.5E-8 moles AA 

aerobic pH assumed lo be same as for uranium data. The Rd i! 
an average value. 

pH assumed lo be same as for uranium data. The Rd i( 
an average value. 

pH assumed to be same as for uranium data. The Rd i' 
an average value. 

pH assumed lo be same as for uranium data. The Rd i 

9.5 

1612 

1613 

- 
'9.5 

9.5 

aerobic 

aerobic 

20 

20 

,1614 

1615 

- 
20 

20 

. aerobic 

aerobic 

9.5 . 

9.5 

an average value. 
I pH assumed to be same as for uranium data. The Rd i 

I I an averaoe value. 

1616 8 AA 23 1.62E-IlM I A I 71.66 r.,. I I Sorbent is 98% smectite. identified as nontronite. with 

1617 

1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 

1631 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

AA 60 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

1.62E-llM 8 

7.5 
7.73 
7.61 
8.75 
7.75 
9.08 
8.02 
8.8 
7.8 
8.52 
9.31 
9.2 
9.2 

2.7 

d-1" 

minor Fe oxides, calcite and silicates 

348 
369 

280 

328 
277 
383 
295 
330 

A 
A 
A 

AA 20 6.40E-08 
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Rd Method 
bratlon 
T h e  In 

Days 

BS 

BS 

BS 

BS 

BS? 

BS 

BS 

BS 5 

2 to 4 

2 to 4 

2 to 4 

2 to 4 

21 

21 

21 

BS? 

B 

B 

0.1 

4 
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Compilation of Sorption Values 

. ' I  Equlil- 
Sorbate 

(Analyte) 
and its 
valence 

state 

Sorbent 
Denslty 

(Unless 
Noted) 

glcc 

Soiutlon 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

Data 
Source 

Citation # 

'ublished ( 0 1  

Calculated) 
Rd Value 

Units of 
'ubllshed R 

Rd standard- 
ized to rnllg 

Sorbent 
(Solid Medium) 

Data 
Row 

Solution Medlum 

1632 172 355 m Ilg 354.813 0.68M NaCl 
Fe-rich smectite with ~ 6 %  Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mn 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mn 

oxides, and phillipsite 
montmorillonite 

10% bentonite. 9O%/sand (silica 8 
calcite) 

10% bentonite, 9O%lsand (silica 8 
calate) 

10% bentonite, 90%lsand (silica 8 
calcite) 

10% bentonite. 90%lsand (silica 8 
calcite) 

10% hectorite. 90% [sand (silica 8 
calcite) 

10% hectorite, 90% sand (silica 8 

10% hectorite, 90%'sand (silica 8 
calcite)( 

10% hectorite. 9O%lsand (silica 8 
calcite j 

commercial bentonite 
commercial bentonite 
commercial bentonite 

calcite 1 

1633 172 Pu 1905 mllg 1905.461 0.68M NaCl 

1634 172 Pu 2754 'mllg 2754.229 0.68M NaCl 

1635 

1636 

1637 

- 
- 

Pu 

Pu 

3630.781 

157.000 

172 

192 

136 

3631 

157 

mllg 

mllg 

mllg 

0.68M NaCl 

. .005M Ca, pH6.5 

Brine A, 1.8M Na 

Brine A,, 1.8M Na 

Pu(IV) 490 490.000 40 

40 1638 136 Pu(IV) 

Pu(IV) 

540 

3300 

540.000 

3300.000 

mllg 

mllg 1639 136 Brine B, 5.OM Na 40 

1640 

1641 
- 

mllg 136 

136 

3800 

400 

470 

SROO.OOO 

400.000 

470.000 

Brine B, 5.OM Na 

Brine A, 1.8M Na 

40 

40 mllg 

1642 136 mllg Brine A, 1 .8M Na 40 

1643 

1644 

1645 
1646 
1647 
1648 
1649 
1650 

1651 

- 

- 
- 
- 
- 
- 
- 
- 

Pu(IV) 860 rnllg 860.000 Brine B. 5.OM Na 136 . 

136 

40 

40 1300 mllg 1300.000 Brine B, 5.OM Na , 

Brine A, 1.8M Na zq+= 
BS 

136 
136 
136 

2300 
3400 
20000 

mllg 
mllg 
rnllg 
mllg 
mllg 
mllg 

none 

40 
40 
40' 
40 

' Brine A; 1.8M Na 
Brine 8, 5.OM Na 

Pu(IV) 
Pu(IV) 
Pu(Iv) 

commercial bentonite 
Ca sat. montmbrillonite 

136 
162 
192. 

40000 
21000 
2 1000 

40000.000 
21000.000 
21000.000 

440.000 

Brine B. 5.OM Na 
.005M in Ca+2 

.005M Ca, pH6.5 montmorillonite 
Na Acetate 8 H2b2 treated 

montmorillbnite 
Na Acetate 8 H2b2 treated 

159 PU(VI) 440 0.005M CaC12, pH8 34 . 

34 1652 

1653 
1654 
1655 
1656 
1657 
1658 
1659 

- 
- 
- 
- 
- 
- 
- 
- 

1450.000 1450 

250 
250 

5657 
>836 

>9550 
440 
601 

0.005M CaC12. pH7 

.005M in Ca+2 
.OOSM Ca. pH6.5 

CaC12 at 30 meqll, pH7 

159 

162 
montmorillbnite 

Ca sat. montmbrillonite 

none 

mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 

250.000 
250.000 
5657.000 

>836 
>9550 . 

440.000 
601.000 

._ 

192 
156 
156 
156 
156 
156 

montmorillonite 
Ca sat. montmlorillonite 
Ca sat. montmorillonite 
Ca sat. montmlorillonite 
Na sat. montmmillonite 
Na sat. montrnlorillonite 

I 

30 
30 
30 
30 

' 30 Pu(vl?) 



Compilation of Sorption Values 

(Numeric Entries 
REDOX Conditions 

are Eh In mv) 

Initial 
Final Sorbate Rd for D= Sorbent 

Cation 
Desorption Sorbent 

'Orbate Solution 

Concen- Experiment, Exchange Surface Are; 

(Unless (~~~~~~ Experiment 
Noted) 

Solution Coneen. Tempera- 
tratlon, Molar Capacity tration, Molar A= Absorption (m.ml9) (CEC meql 

1009) 

AA 20 6.40E-08 2.82E-08 A 

AA 20 6.40E-08 3.80E-10 A 

AA 

AA 

20 6.40E-08 2.95E-10 A 

20 6.40E-08 2.19E-10 A 

AA? I 20? I A? 

AA ' 22 to 24 3E-8M A 

AA 

AA 

AA 

22 to 24 3E-8M A 

22 to 24 3E-8M A 

22 to 24 3E-8M A 

AA 

AA 

AA 

22 to 24 3E-8M A 

22 to 24 BE-8M A .  

22 io 24 3E-8M A 

AA 20 7.3E-9M A 87.4 767 

AA? 
anoxic 
anoxic 
anoxic 
anoxic 
anoxic 

207 A? 
20 A 
20 A 
20 A 
20 A 
20 A 

Sorbed 
:oncentratlo 
n On the 
Solid In 

. mmollg 
Unless 
Noted 

Data 
Row 

Notes Final pH 

1632 

1633 

- 

~~ ~~ 

the Fe and Mn oxides may be responsible for much of 
2.7 

6.9 

the sorption ! the Fe and Mn oxides may be responsible for m u c h 7  
I the samtian 

1634 

1635 

- 
the Fe and Mn oxides may be responsible formuch of 

6.9 

6.9 

1636 

1637 

- 
6.7 

6.7 

7.1 

7.2 

1638 

1639 

- 

1640 

1641 

1642 

- 
6.8 

6.8 

1643 7.4 

1644 

164: 
164E 
1647 
164E 
164: 
165C 

1651 

- 
- 
- 
- 
- 
- 
- 

7.5 

6.7 
6.7 
7.1 
7.1 
6.5 
6.5 

7 

85 to 90% montmorillonite 
85 to 90% montmorillonite 
85 to 90% montmorillonite 
85 to 90% montmorillonite 

data from Gast et ai. (1977) as reported in p192. 

Rd calculated by Grant Env. using PI59 data 

165i 

,1652 
1654 
1655 
16% 
1657 
16% 
165: 

- 
- 
- 
- 
- 
- 
- 
- 

~~ 

Rd calculated by Grant Env. using P159 data 7 

6.5 
.6.5 
8.1 
8.1 
7.7 
8.1 
9.1 

I 
I 

data from Gast et ai. (1977) as reported in p192. 
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Compilation of Sorption Values 

, 
~ ~~ 

Solution Medium 

~~ 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Mass Ratio 

Equlll- 
bratlon 

In 
Days 

(mllg) 

Sorbate 
Data (Analyte) 

Source and Its 
Citation # valence 

Data 
Row 

state 

1660 156 Pu(VI?) 
1661 156 Pu(Vl?) 
1662 156 Pu(VI?) 
1663 156 Pu(Vl?) 
1664 156 Pu(VI?) 
1665 156 Pu(VI?) 
1666 156 Pu(VI?) 

1667 46 Sr(1l) 

lubllshed (or 

Rd Value 

Units of 
Publlshed Rc 

Rd standard- 
ized to  rnllg 

Sorbent 
(Solid Medium) 

Rd Method 

Na sat. montmorillonite NaCl at 5130 meqll. pH7 
Na sat. montmorillonite NaCl at 5130 meqll. pH7 
Na sat. montmorillonite NaHC03 at 30 meqA 
Na sat. montmorillonite NaHC03 at 30 meqll 
Na sat montmorillonite NaHC03 at 30 meall 

BS 
BS 
BS 
BS 
BS 
BS 
BS 

694.000 
845.000 

4650.000 
11500.000 
20000.000 

>74m 

+ 
30 

11500 mllg 
20000 mllg 
>2460 + Na sat. montmorillonite I NaCl at 30 meqll, pH7 

Na sat. montmorillonite NaCl at 30 meqA. pH7 >575 

5.500 
1.47 mgll fulvic acid, synthetic 

groundwater C. pH7.8 
No fulvic acid, synthetic groundwater 

montmorillonite Swy-1 

montmorillonite Swy-1 
. 

A. OH7.7 

BS 

1668) 46 I Sr(l1) 6.200 BS 

BS 28 I 40 
4.84 mgll fulvic acid, synthetic 

groundwater D. pH7.6 montmorillonite Swy-1 . . 7.000 

7.600 

~~ 

0.46 mgll fulvic acid, synthetic 
gr0undwater.B. pH7.8 montmorillonite Swy-1 BS' 

bentonite I .  I 0.005 m3lkg 5.000 - 

60.000 bentonite I I 

bentonite I I 200.000 

3000.000 

~ 

bentonite 

bentonite and sand mix 0.05 I m3lkg 50.000 

0,02 I m3lkg 20.000 180 I l o t050  synthetic standard ground water 
Aq293, pH8.2, TDS 293 mgA 10% bentonite. 90% quartz BS 

BS 0.032 1 m3lkg 32.000 7 I l o t 0 5 0  synthetic standard ground water 
Aq293, pH8.2, TDS 293 mg/l 

10% bentonite, 90% quartz 

synthetic standard ground water 
Aq293. pH8.2, TDS 293 mg/l 

10% bentonite, 90%.quartz 0.032 

0.032 

BS 

BS 

10 to 50 

10 to 50 

10 to 50 

32.000 

32.000 16791 63 ' 1  Sr(1l) 
I synthetic standard ground water 

Aol105. oH8.2. TDS 1105 mall 
10% bentonite, 90% quark 

32.000 BS synthetic standard ground water 
AqliO5, pH8.2, TDS 1105 mgll 

10% bentonite, 90% quark 0.032 

0.032 

~~ 

32.000 

~ 

synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mg/l 10% bentonite, 90% quartz BS 

B S '  

10 to 50 

10 lo 50 1682 I 63 1 Sr(l1) 0.032 I m3lkg 32.000 I I synthetic standard ground water 
'AallO5. oH8.2. TDS 1105 mall 10% bentonite, 907  quark 

1683 I 63 I Sr(ll) 10% bentonite, 90% quark synthetic 'Iandard ground water 
AqllO5, pH8.2, TDS 1105 mgn 40.000 

50.000 

BS 

BS 

10 to 50 

1684 1 63 I Sr(ll) 
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Compilation of Sorption Values 

Rd for D= 
Desorption 
Experiment, 

Experiment 
4= Absorption 

Sorbed 

Sorbent n On the 

Sorbent Concentratio 
Cation 

Exchange 
Capacity 

1009) 

Surface Area Solid In Notes 
(CEC meq/ (m'mlg) mmollg 

Unless 
Noted 

anoxic 20 

A 31.82 

Shaw et ai. (1989) SKI database value from p49 
KBS(1983) database value from p49 

McKinley and Hademann (1985) NAGRA database 
value from p49 

Peltonen et al. (1985) TVO database value from p49 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

Ftnal Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) ture (C) 
Data 
Row 

- 
1660 
1661 
1662 
1663 
1664 
1665 
1666 

1667 

1668 

- 
- 
- 
- 
- 
- 
- 

- 

Final pH 

8.3 
8.2 
11.2 
9.2 

- 
A 
A 
A 
A .  
A 

- 
A 
A 
A 
A .  
A 

anoxic 
anoxic 
anoxic 
anoxic 
anoxic 

8.7 
0.8 
8.7 

4.2E-6M A I  I 31.82 I 7.81 I 2o AA 

7.77 

~ 

4.5E-6M A I  I 31.82 I 
1666 

167C 

1671 
1672 

1673 

1674 

- 
- 
- 
- 

- 

4.1 E-6M A I  I 31.82 I 7.67 

7.87 

~ 

3.9E-6M 

1675 

167f 

- 
Wuschke et at. (1985) AECL database value from p49 

A 8.21 1 E-5M 

1E-8M 1677 8.27 A I  

167t 8.21 -++- 1 E-8M 

1 E-8M 

A 

A 167s 

168t 

- 
8.2? 

8.21 ++e- A I  I I I l E-5M 

1 E-8M 1681 8.21 A I  

1682 

168: 

16W 

- 

- 

I I I I 
1 E-8M 

1E-5M 

A 

A 

0.27 

8.21 

8.2? AA I 25 1 E-5M A I  
~ ~~ 
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Sorbate 
(Analyte) 
and its 
valence 

state 

Published (a 
Calculated) 
Rd Value 

Compilation of Sorption Values 

- 

Data 
Row 

- 
1685 

1686 

1687 

- 

- 

~~ 

7d Method 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Mass Ratio 

10 to 50 

Data 
Source 

Citation # 

Equlll- 
bratlon 
Time In 

Days 

Units of 
Published RI 

7d standard, 
ized to  mllg 

Sorbent 
(Solid Medium) Solution Medium 

63 Sr(ll) I 0.05 rn3kg 10% bentonite, 90% quartz BS 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

~ q 2 9 3 ,  pH8.2. TDS 293 mgn 
synthetic standard ground water 

Aa293. ~ ~ 8 . 2 .  TDS 293 man 

50.000 7 

7 BS 63.000 

200.000 

63 

63 

m3kg 

m3lkg 

10% bentonite. 90% quartz 

100% bentonite BS 180 

1688 

1689 

- 
BS 7 m3lkg 

m3lkg 

63 

63 

0.032 320.000 

320.000 

100% bentonite 

100% bentonite BS 180 

7 

10 to 50 

10 to 50 

10 to 50 

1690 63 Sr(l1) I 0.032 m3lkg 320.000 100% bentonite BS 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 
synthetic standard ground water 
Aal105. ~H8.2. TDS 1105 rndi 

1691 

1692 

- 
63 Sr(ll) I 0.032 m3lkg 320.000 100% bentonite BS 

BS 

7 

180 63 Sr(l1) . I 0.032 320.000 100% bentonite rn3lkg 

m31kg 

10 to 50 

10 to 50 

10 to 50 

10 to 50 

10 to 50 

10 to 50 

1693 63 Sr(l1) I 0.032 320.000 100% bentonite synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mg/l 
synthetic standard ground water 
Aal105, oH8.2; TDS 1105 m d l  

BS 

BS 

7 

7 1694 

1695 

- 
rn3lkg 

m3kg 

400.000 

500.000 

100% bentonite 

100% bentonite 

63 

63 BS 7 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgn 

synthetic ground water. pH7.0 

synthetic ground water, pH7.0 

1696 

1697 

- 
Sr(l1) --t Sr(l1) 0.063 

BS 7 500.000 

630.000 

100% bentonite 

100% bentonite 

63 

63 

rn3kg 

m3kg BS 7 

1698 

- 
1699 

230.000 15% natural Ca bentonite (Younil, 
Korea), 85% crushed granite 60 73 

73 

Sr(l I). BS 

BS 
15% natural Ca bentonite (Younil, 

Korea), 85% crushed granite 60 235.000 

1700 

- 
1701 

synthetic ground water. pH7.0 15% natural Ca bentonite (Younil 
Korea), 85% crushed granite 

25% natural Ca bentonite (Younil 
Korea), 75% crushed granite 

BS llkg 

l k g  

73 

73 

242.000 

354.000 

60 

60 

60 

synthetic ground water. pH7.0 BS 

BS 
25% natural Ca bentonite (Younil, 

Korea), 75% crushed granite 1702 73 359.000 synthetic ground water, pH7.0 
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Compilation of Sorption Values 

'ata 
3ow 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final pH 

lnal Sorbate 
Solution 
Concen- 

.ation, Molal 
(Unless 
Noted) 

1685 

1686, 

1687 

1688 

1689 

1690 

1691 

1692 

Sorbed 
Concentratil 

n On the 
Solid In 
mmollg 
Unless 
Noted 

8.2? 

8.21 

8.2? 

8.2? 

8.2? 

8.2? 

8.21 

8.2? 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC rneql 
1009) 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Are 

(m.ml9) 

Tempera- 
ture (C) Notes 

AA 

AA 

65 

65 

1 E-EM 

1 E-5M 

25 1 E-5M + Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. lo 100% bentonile, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuminc 

AA 

AA 25 1 E-8M 

AA 1 E-8M 

1 E-8M 

25 

25 AA 

1 E-5M 

1E-8M 

. A A  

AA 

25 

25 

jG 
1695 8.2? 

AA 65 1 E-8M A I  

65 A I  M 1 E-5M 

1 E-5M AA 25 A I  no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite, assurninc y 

1700 

--t 1E-8M 

1 E-5M 

65 

65 

AA 

AA 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite. assumin5 

no significant sorption on 90% quartz 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 4- AA 

AA 

20 

20 the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites ' 

A I t M 20 

20 AA 
the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

A 

A I AA 20 
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Rd standard 
ized to mllg 

Compilation of Sorption Values 
- 

3ata 
Row 

- 

1703 

- 
I704 

- 
1705 

- 

170E 

- 
170i 

- 

170f 

- 

170s 

- 

171t 

- 

1711 

- 
171: 

- 

171: 

- 
1 7 1 ~  

- 
171! 

- 

1711 

- 

Sorbent 
Density 

glee 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratlc 

(mll9) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Equlll- 
bratlon 
Tlmein 

Days 

'ublished (or 
Calculated) 
Rd Value 

Data 
Source 

Citation # 

1 Sorbent 
(Solid Medium) 

Units of 
'ublished RI 

Xd Method Solution Medium 

25% natural Ca bentonite (Younil, 
Korea), 75% crushed granite 

BS 73 379 llkg Sr(ll) 379.000 synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

60 

60 25% natural Ca bentonite (Younil. 
Korea), 75% crushed granite 73 BS 394.000 

26.600 

Sr(ll) 

Sr(ll) 

394 

26.6 

llkg 

llkg 

~~ 

30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

BS 60 1 synthetic'ground water, pH7.0 73 

73 
30% natural Ca bentonite (Younil, 

Korea), 70% crushed granite 

30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

Sr(ll) 62.4 llkg BS 

BS 

60 

60 

synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

62.400 

66.600 Sr(ll) 66.6 llkg 73 

73 
30% natural Ca bentonite (Younil. 

Korea), 70% crushed granite 

30% natural Ca bentonite (Younil. 
Korea), 70% crushed granite 

Sr(ll) 88.4 BS 

BS 

2.75 

2.75 
I 

synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

60 

60 

llkg 

llkg 

88.400 

90.600 90.6 Sr(ll) 

Sr(ll) 

73 

73 93.9 
30% natural Ca bentonite (Younil, 

Korea), 70% crushed granite llkg 93.900 synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

' BS 

BS 

60 

60 Sr(ll) 
30% natural Ca bentonite (Younil, 

Korea), 70% crushed granite 
2.9 1 

I 
73 94.000 

97.300 

94 

97.3 

llkg 

m 3  
30% natural Ca bentonite (Younil, 

Korea), 70% crushed granite 
BS 

! 
3 !  Sr(ll) 73 60 

60 

synthetic ground water, pH7.0 

BS 30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

73 Sr(ll) synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

4 ,  130.000 

133.000 

llkg 

llkg 

130 

133 

! 

4 i  73 BS 60 

30% natural Ca bentonite (Younil 
Korea), 70% crushed granite 5 1  synthetic ground water, pH7.O 

synthetic ground water, pH7.0 

174 llkg 174.000 BS 

BS 

60 

60 

73 
I 

178 178.000 
30% natural Ca bentonite (Younil 

Korea), 70% crushed granite 
5 '  73 Sr(ll) 
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Compilation of Sorption Values 

. 

I 

~~ 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

- 

Data 
Row 

- 

1703 

Initial 
Sorbate 
Solution 
Concen- 

tratlon, Molal 

Noted) 
(Unless 

Sorbed 
Concentratio 

n On the 
Solld In 
mmollg 
Unless 
Noted 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Final pH Notes 

,j 20 A I the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 1704 7? AA 20 A 

1705 77 1 ~ ~~~~~~ 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites AA 20 A 

1706 
- 
1707 

I the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

20 

20 

A 

A I  
the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 

feldspar, quartz and zeolites Lp- 77 AA 

1708 
- 

1709 

20 A 

I A the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

feldspar, quartz and zeolites 

20 

1710 7? AA 20 A 

1711 
- 
1712 

- 
171: 

7? 1 '  '.A the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

20 

20 

A 

A '  I the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

_ _  

7? l M  20 

20 1714 

- 
1715 

A I the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

20 A 

171E 
- 

7? 1 AA 20 A 1 
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Equlll- 

Tlme In 
Days 

Solutlon 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
-Density 

glcc 
(Unless 
Noted) 

Data 
Source 

zitation # 

ublished (01 

Calculated) 
Rd Value 

Data 
Row 

Units of 
'ublished Rd 

Id  standard 
ized to mllg 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

I 
1717 

- 
1718 

431 431.000 30% natural Ca bentonite (Younil. 
Korea), 70% crushed granite + 60 

synthetic ground water, pH7.0 73 

73 

llkg BS 

30% natural Ca bentonite (Younil. 
Korea), 70% crushed granite 441 441.000 synthetic ground water, pH7.0 BS 

30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

30% natural Ca bentonite (Younil, 
Korea), 70% crushed granite 

synthetic ground water. pH7.0 60 I 1719 73 Sr(ll) BS 

BS 

450.000 

456.000 

450 

456 1720 

- 
1721 

73 Sr(ll) synthetic ground water, pH7.0 

Sr(ll) 
40% natural Ca bentonite (Younil, 

Korea), 60% crushed granite 

40% natural Ca bentonite (Younil, 
Korea), 60% crushed granite 

73 synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

BS 

.BS 

513 

521 

llkg 

llkg 

513.000 

521.000 1722 73 6o I 
BS 40% natural Ca bentonite (Younil, 

Korea), 60% crushed granite 

40% natural Ca bentonite (Younil, 
Korea), 60% crushed granite 

1723 73 530 llkg 530.000 synthetic ground water, pH7.0 

synthetic ground water, pH7.0 1724 llkg 536.000 BS 60 536 

544 

73 

73 llkg 
50% natural Ca bentonite (Younil, 

Korea), 50% crushed granite 1725 544.000 synthetic ground water, pH7.0 BS 

50% natural Ca bentonite (Younil, 
Korea), 50% crushed granite 

synthetic ground water, pH7.0 BS 1726 549.000 

554.000 

Sr(li) 

Sr(ll) 

549 

554 

llkg 

llkg 

73 

73 1727 
50% natural Ca bentonite (Younil 

Korea), 50% crushed granite synthetic ground water, pH7.0 BS 

565.000 50% natural Ca bentonite (Younil 
Korea), 50% crushed granite 

50% natural Ca bentonite (Younil 
Korea), 50% crushed granite 

1728 73 llkg 

llkg 

synthetic ground water, pH7.0 

synthetic ground water, pH7.0 

BS 

BS 

565 

570 1729 570.000 
6o I 73 

73 
I 50% natural Ca bentonite (Younil 

Korea), 50% crushed granite 1730 

- 
575 synthetic ground water, pH7.0 575.000 BS 3 

6o I 
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Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

1 

REDOX Conditions 
(Numeric Entrles 

are Eh In mv) 

Tempera- 
ture (C) 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentratio 

n On the 
Solid In 
mmollg . 
Unless 
Noted 

AA. 

AA 

AA 

AA 

20 

20 

. 20 

20 

Compilation of Sorption Values 

Initial 
Sorbate 
Solutlon 
Concen- 

tration. Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D= 
Desorption 
Experlment. 

A= Absorption 
Experlment 

Data 
Row 

- 
1717 

Notes %-tal pH 

77 

~ 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites A 

77 ,1- the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite withminor 
feldspar, quartz and zeolites 

1718 

1719 

- 
1720 

- 
1721 

77 

77 

77 

A I  
~ ~~~~ 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites . 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

1722 

- 
1723 

the bentonite was 87% montmorillonite with minor 
feldspar. quartz and zeolites 77 

77 
the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 

1724 

- 
1725 

- 
1726 

77 

77 

77 

A 

I 2o 
A A '  + the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 

77 
the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 1727 

1728 .7? 
the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 
A 

i- the bentonite was 87% montmorillonite with minor 
feldspar, quartz and zeolites 1729 77 

1 173C 77 
. the bentonite was 87% montmorillonite with minor 

feldspar, quartz and zeolites 
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Rd Method 

Equlll- 
bratlon 
Time In 

Days 

Rd standard- 
ized to  mllg 

Sorbent 
(Solid Medium) 

Compilation of Sorption Values 

I Sorbate 
(Analyte) 
and i ts 
valence 

state 

Solutlon 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Data 
Source 

Citation # 

Data 
Row 

'ublished (or 
Calculated) 
Rd Value 

Units of 
Published R 

Solution Medium 

m3lkg + 2900,000 
Compacted Wyoming Na bentonit' 

MX-80 BD 1 50 Sr(ll) 

Sr(ll) 

Sr(ll) 

synthetic ground water 

,ynthetic ground water. ionic strength 
.22 rnolesll 0.0416 

Unconfined, Na sat. Avonlea 
bentonite (80% smectite, 10% illitc 

5% quartz) 
Unconfined, Na sat. Avonlea 

bentonite (80% smectite, 10% illitc -I---- 5% auartz) 

54.900 

63.100 + BS 63.1 I llkg 0.0219 
iynthetic ground water, ionic strength 

.22 rnolesll 

Unconfined, Na sat. Avonlea 

5% quartz) 

5% auartz) 

0.0208 iynthetic ground water. ionic strength 
.22 molesll BS <7 

BS <7 

BS <7 

BS <7 

BS <7 

BS <7 

0.0196 iynthetic ground water. ionic strength 
.22 rnolesll 

17361 108 
Unconfined, Na sat. Avonlea 

5% quartz) 

5% auartz) 

0.0158 
iynthetic ground water, ionic strength 

.22 rnoles/l 

17371 108 0.01 11 
Iynthetic ground water, ionic strength 

.22 rnolesll 70.3 

71.1 

73.7 Ilkg' 

I 

Unconfined, Na sat. Avonlea 

5% quartz) 

5% ouarlz) 

1738 108 I 0.0104 
;ynthetic ground water, ionic strength 

.22 molesll Sr(ll) 

. Sr(ll) 0.0081 
iynthetic ground water, ionic strength 

.22 rnolesll 17391 108 

! + Unconfined. Na sal. Avonlea 

5% quartz) 

8.500 

0.0052 
iynthetic ground water, ionic strength 

.22 rnolesll p 
1744 

Sr(ll) 
I 

NASK saline ground water pH7.7 
ionic str. .218 1,8 dry Sr(ll) 

D I  1.8 dry 
NASK saline ground water pH7.7 

ionic str. .218 
I 

11.000 Wyoming Na-bentonite 

Sr(ll) 10 GR-2 Syn. Ground Water, pHlO I BS I 50 

10 215.bOO smectites (nontronite) GR-2 Syn. Ground Water, pHlO 

Sr(ll) 10 

226 I rnllg BS 1 50 226.000 smectites (nontronite) GR-2 Syn. Ground Water. pHlO 10 

Page i 71  of 228 



Compilation of Sorption Values 

initial 
Sorbate 
Solution 
Concen- 

ration, Molar 

- 

lata 
tow 

- 
1731 
- 
i 732 

- 

I733 

- 
I734 

- 
1735 

- 

173E 

- 

1737 

- 
173E 

- 

173: 

- 
174( 

- 
174' 

174; 

174: 

1741 

174! 

174( 

- 

- 

- 

- 

- 

- 

Final Sorbate 
Solution 
Concen- 

tration, Molar 

- 

Final pH 
REDOX Conditions 
(Numeric Entries 

are Eh In mv) 
Notes Tempera- 

ture (C) 

Sorbed 
:oncentratlo 
n On the 
Solld In 
mmollg 
Unless 
Noted 

the extremely low sorbent 'density" may represent g d a  
suspended in ml solution? 

the extremely low sorbent 'density" may represent g d a  
suspended in ml solution? 

the extremely low sorbent 'densitf may represent g day 
suspended in ml solution? 

the extremely low sorbent 'density" may represent g clay 
suspended in ml solution? 

the extremely low sorbent .density" may represent g day 
suspended in mi solution? 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D- 
Desorption 
Experlment, 
= Absorptioi 
Experiment 

Sorbent 
,urface Are 

(m.m/g) 

A 1E-9M I 
the extremely low sorbent "density" may represent g cla 

suspended in ml solution? A 60 cmoikg 4.80E+05 

the extremely low sorbent 'density" may represent g cla 
suspended in ml solution? A 60 cmollkg 4.80Et05 

the extremely low sorbent 'density" may represent g da  
suspended in rnl solution? 

the extremely low sorbent 'density" may represent g da t suspended in ml solution? 

I 2o 
AA A 60'cmolkg 

60 cmollkg 7 
AA 

-I-- A 9 

A 60 cmollkg 4.80€+05 

4.80E+05 

4.80€+05 

A 

A 

60 cmoilkg 

60 cmollkg 9 

9 A 4.80€+05 

4.80E+05 

60 cmolkg 

60 cmolkg I 2o 
AA + 1 E-6M 

l g  A 

A AA I 20 

1E-4M I A 

I Sorbent is 98% smedite. identified as nontronite. with I A 

A 

71.66 

71.66 

546 

546 

1 E-8M minor Fe oxides, calcite and silicates 
I Sorbent is 98% smectite. identified as nontronite, with 

minor Fe oxides, calate and silicates 

A 71.66 546 1 E-4M 

A .  71.66 546 
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- - - - - -  

Units of 
'ubilshed Rd 

Rd standard- 
ized to  mllg 

- . _ _ _ _ -  

Compilation of Sorption Values 
- 

Data 
Row 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

Equlll- 
bratlon 
Time In 

Days 

Data 
Source 

Citation # 

Published (01 

Calculated) 
Rd Value 

' Sorbent 
(Solid Medium) Solutlon Medium Rd Method 

v 

1747 

1748 

- 
BS 50 10 Sr(l1) 

Sr(ll) 

122 

122 

239 

249 . 

239.000 

249.000 

smectites (nontronite) 

smectites (nontronite) 

GR-2 Syn. Ground Water, pH10 

GR-2 Syn. Ground Water, pHlO BS 50 10 

1749 122 Sr(1l) 266 ml/g I 266.000 smectites (nontronite) 10 GR-1 Syn. Ground Water. pH8 

GR-2 Syn. Ground Water. pHlO 

BS 

BS 

50 

50 1750 122 Sr(l1) 273 ml/g I 2731000 smectites (nontronite) 10 

1751 122 Sr(ll) 274 ml/g ' 1  274.000 smectites (nontronite) GR-1 Syn. Ground Water, pH8 BS 

BS 

50 

50 

10 

10 1751 

175: 

- 
275 

'304 

smectites (nontronite) 

smectites (nontronite) 

122 

122 

275.000 

304.000 

GR-2 Syn. Ground Water, pHlO 

GR-2,Syn. Ground Water, pHlO BS 50 10 

1754 122 Sr(l1) 305 mllg I 305.000 smectites (nontronite) GR-1 Syn. Ground Water, pH8 BS 

BS 

50 

50 

10 

10 1755 

17% 

- 
339 Sr(ll) 

Sr(l1) 

122 

122 

339.000 

343.000 

smectites (nontronite) . 

smectites (nontronite) 

GR-1 Syn. Ground Water, pH8 

GR-2 Syn. Ground Water, pHlO 343 BS 50 10 

1757 

1758 

- 
357 mVg 1 357.000 smectites (nontronite) 10 Sr(ll) 

Sr(1l) 

122 

122 

GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground Water, pH8 

BS 

BS 

50 

50 10 372 

380 

smectites (nontronite) 

smectites (nontronite) 

372.000 

380.000 175s 122 Sr(1l) GR-1 Syn. Ground Water. pH8 BS 50 10 

176C 

1761 

- 
BS 50 10 smectites (nontronite) 

smectites (nontronite) 

Sr(ll) 

Sr(ll) 

451 

470 

451.000 

470.000 

GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground Water. pH8 

122 

122 BS 50 10 

1761 

176: 

- 
599 smectites (nontronite) ' 10 GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground Water, pH8 

Sr(ll) 

Sr(1l) 

122 

122 

BS 

BS 

50 

50 942 mllg I 942.000 smectites (nontronite) 10 

176L 122 Sr(1l) 1078 ml/g I 1078.000 smectites (no-ntronite) GR-1 Syn. Ground Water, pH8 BS 50 

7 
7 
7 
7 

10 

40 
40 

1765 
176f 
176i 
176f 
1761 
177( 

- 
- 
- 
- 
- 
- 

Sr(1l) 
Sr(1l) 
Sr(l1) 
Sr(1l) 
Sr(l1) 
Sr(l1) 

~~~~~~ 

Brine A, 1.8M Na 
Brine A. 1.8M Na 

136 
136 
136 
136 
136 
136 

commercial bentonite 
commercial bentonite 

BS 
BS 
BS 
BS 
BS 

Brine B. 5.OM Na commercial bentonite 
commercial bentonite 
commercial'hectorite 
commercial hectorite 

40 
40 
40 
40 

Brine E 6 OM Nn 
n Brine A, 1.8M Na 

Brine B, 5.OM Na 
7 
7 0 BS 
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A 71.66 546 

A 

A 

. 71.66 546 

71.66 546 

A 

A 

~~~ ~ 

71.66 546 

71.66 546 , 

A 

. A  

71.66 546 

71.66 , 546 

A 

A 

.71.66 546 

71.66 546 

A . 

A 

,71.66 546 

71.66 546 

A 
A 
A 

. 75 
75 
.7 5 

A 
A 
A 

75 
104 
IM 

Compilation of Sorption Values 

initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Conceritratic 

n On the 
Solid in 
mmoilg 
Unless 
Noted 

Final Sorbate 
Solution 
Concen- 

tration; Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Sorbent 
Surface Are 

(m.mM 

Data 
Row 

Tempera- 
ture (C) 

Final pH Notes 

1747 

1748 

- 
Sorbent is 98% smectite. identified as nontronite, with 

minor Fe oxides, calcite and silicates 
Sorbent is 98% smectite, identified as nontronite. with 

minor Fe oxides, calcite and silicates 
Sorbent is 98% smectite. identified as nontronite, with 

minor Fe oxides. calcite and silicates 

10 

10 

AA 

AA 

60 

23 

1E-12M 

1E-1OM A I 71.66 1 546 I 
1749 

175C 

- 
23 

60 

1 E-4M 

1E-8M 

8 

10 

AA 

. A A  Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smedite. identified as nontronite, with 
minor Fe oxides. calcite and silicates 

1751 

1752 

1752 

1754 

- 

- 

- 

AA A I 71.66 I 546 I 23 

60 

5.54E-12M 

1 E-6M 

8 

10 AA A I 71.66 I 546 I 
1 E-4M 

1 E-8M 

10 

8 

8 

10 

AA 

AA 

60 

23 Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronile. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite; identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides. calcite and silicates 

1755 

1756 

- 
60 5.54E-12M. AA 

AA 23 1E-12M 

1E-6M 1757 AA 23 A I 71.66 I 546 1 8 

8 

8 

. .  
175e 

175: 

- 
AA A I 71.66 I 546 1 23 

60 

1E-12M 

1E-1OM AA A I 71.66 I 546 1 Sorbent is 98% smectite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectile. identified as nontronite, with 
minor Fe oxides. calcite and Silicates 

176( 

1761 

- 
23 

' 60 

1E-1OM 

1 E-4M 

8 

s 
AA 

AA Sorbent is 98% smedite. identified as nonlronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smedite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 

' 176; 60 1 E-6M 8 

8 

AA 

AA 176: 60 1 E-8M 

1764 8 AA 1E-12M A I 71.66 I 546 I 60 

22 to 24 
minor Fe oxides, calcite and silicates 

85 lo 90% montmorillonite 
85 to 90% montmorillonite 
85 to 90% montmorillonite 
85 lo 90% montmorillonite 

50% hectorite. rest calcite 8 dolomite 
50% hectorite. rest calcite 8 dolomite 

1765 
176E 
1767 
176€ 
176: 
177C 

- 
- 
- 
- 
- 
- 

6E-5M 
6E-5M 
2E-4M 

6.5 
6.5 
7.1 
7.1 
6.4 
7.9 

AA 
AA 
AA 
AA 
AA 
AA 
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Sorbate 
Data (Analyte) 

Source andlts 
Citation # . valence 

Data 
Row 

state 

1771 ' 136 Sr(ll) 
1772 136 Sr(ll) 

1774 150 Sr(ll) 
1773 150 Sr(1l) 

1799 151 Sr(ll) 
1800 151 Sr(l1) 
1801 151 Sr(ll) 
1802 151 Sr(ll) 

1804 151 Sr(ll) 
1805 151 . S r ( l l )  
1806 151 Sr(ll) 
1807 151 Sr(ll) 
moa 151 Sr(ll) 
1809 151 Sr(ll) 

1803 151 Sr(ll) 

1810 151 Sr(ll) 
1811 151 Sr(ll) 
1812 151 Sdll) 

Compilation of Sorption Values 

I I i i i I -1 
Sorbent 
Density 

Rd Value (Unless 
Noted) 

Equill- 
Sorbent bratlon Solution Medium glcc Rd Method 

'ub'ished (Or 
Calculated) Unlts of Rd standard- 

Published Rd Ired to mllg (Solid Medium) 
Days 

1.6 c d g  1.600 Na montmorillonite 1.OM Na ion A -  
2 c d g  2.000 Na montmorillonite 0.7M Na ion A 

2.2 c d g  2.200 Na montmorillonite 1 M NaCl + .01 M NaOAc BS 1.9 
3 cclg 3.000 . Na montmorillonite 0.7M Na ion A 
3 c d a  3.000 Na montmorillonite 0.7M Na ion A 

3.2 I c d o  I 3.200 I Na montmorillonite 1 0 7M Na inn 1 

Solutlon 
Volume to 
Sorbent 

Mass Ratlo 
(mllg) 

40 
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Compilation of Sorption Values 

Initial Final Sorbate Sorbate 
Solution 

REDOX Conditions Tempera- Solution 
Concen- ‘Oncen- 

tration, Molar 
(Unless 

(Unless Noted) Noted) 

ture (C) tration, Molar Data Final pH (Numeric Entries 
Row are Eh in mv) 

Sorbed 
Rd for D= Sorbent Concentratio 

Desorption Exchange Sorbent n On the 
Experiment, Surface Area Solid in Notes 

(m.m/g) mmollg 
(CEC meql Unless 

A= Absorption 

Noted 
Experiment 

Cation 

Capacity 

1009) 

1809 
1810 
1811 
1812 

2 prewashes 5 AA 20 1.25E-4M A 
No prewashes 5 AA 20 5E-4M A 

5 AA 20 1.25E-4M A No prewashes 
No prewashes 5 AA 20 1.25E-4M A 



bratlon 
Time In 

Days 

Solutlon 

Volume So.rbent to  

Mass Ratio 
( m W  

Units of 
Published Rd 

Published (or 
Calculated) 

Rd Value 

Rd standard. 
Ired to mllg 

Na montmorillonite 
Na montmorillonite 
Na montmorillonite 

0.1M NaCl + .01M NaOAc 
.05M NaCl + .01M NaOAc 
.05M NaCl + .01M NaOAc 

Na montmorillonite 
Na montmorillonite 
Na montmorillonite 

.025M NaCl + .01M NaOAc 

.025M NaCl + .01M NaOAc 
.OIM NaCl + .01M NaOAc 

Na rnontmonllonite 
Na montmorillonite 
Na montmorillonite 

.01M NaCl + .01M NaOAc 
.01M NaOAc 
.01 M NaOAc 

155 

157 
157 . 
157 
157 
157 
157 
157 
157 
157 
157 
157 
157 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 ' 

158 
158 
158 

Sr(ll) 

Sr(ll) 
Sr(ll) 
Sr(ll) 

Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
-Sr(ll) 
Sr(l1) 
Sr(ll). 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 
Sr(ll) 

Sr(ll) 

H202 treated montmorillonite 
H202 treated montmorillonite 
H202 treated montmorillonite 
H202 treated montmorillonite 
H202 treated montmorillonite 
H202 treated montmorillonite 

untreated montmorillonite 
untreated montmorillonite 

5.OM NaCl 
5.OM NaCl 
0.5M NaCl 
0.5M NaCl 
0.05M NaCl 
0.05M NaCl 
5.OM NaCl 
5.OM NaCl 

30 
30 
10 
10 
30 
10 
30 
30 
10 
10 
30 
3 
10 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

222 
267 
0.9 
1.9 
11.3 
12.3 
225 
360 
32 
32 
38 
45 
0.5 

mllg 222.000 

mllg 0.900 
mllg 1 .goo 
mllg 11.300 
mllg 12.300 
mllg 225.000 
rnllg 360.000 
rnilg 32.000 
milg 32.000 
mllg 38.000 
ml/g 45.000 
mllg 0.500 

mllg 267.000 

untreated montmorillonite 
untreated montmorillonite 
untreated montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorilionite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmori(1onite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 

0.5M NaCl 
0.05M NaCl 
O.05M NaCl 

CaC12 at 30 meqfl. pH7 
CaC12 at 30 meqll. pH7 
CaC12 at 30 meqk pH7 
CaC12 at 30 meqll. pH7 
NaCl at 5130 meqfl, pH7 
NaCl at 5130 meqll. pH7 
NaCl at 5130 meqfl, pH7 
NaCl at 5130 meqll. pH7 

NaCl at 30 meqll, pH7 
NaCl at 30 meqll. pH7 
NaCl at 30 meqll, pH7 
NaHC03 at 30 meoll 

. 

. Compilation of Sorption Values 
- 

Data 
Row 

Sorbate 
(Analyte). 
and Its 
valence 

state 

Sorbent 
Denslty 

glcc 
(Unless 
Noted) 

Data 
Source 

Citation # 
Solution Medium Sorbent 

(Solid Medlum) Rd Method 

1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 

1822 

1823 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

81 cdg 81.000 
240 cdg 240.000 
275 cdg 275.000 
596 cdg 596.000 
1120 cdg 1120.000 
1440 cd9 1440.000 
1590 cdg 1590.000 

4360 cdg 4360.000 
2020 cdg 2020.000 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

B Na sat. montmorillonite I 1.1M Na+, acetate buffered at pH5 80.000 

80.000 

~ ~ ~~ 

Na sat. montmorillonite 1 0.6M Na+, acetate buffered at pH5 B 

1824 155 1 Sr(ll) 23.3 I I k g  I 80.000 Na sat. montmorillonite I 0.2M Na+. acetate buffered at pH5 B 5? I 40 

1825 

1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
I840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 

- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

80 I llkg I 80.000 Na sat. montmorillonite 1 0.1M Na+. acetate bufiered at pH5 Ill0 B 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

I I 

0.7 1 ml/g 1 0.700 
1 I ml/g 1 1.000 

11.2 I ml/g I 11.200 
14.6 I mWg. 1 14.600 

untreated montmorillonite I 0.5M NaCl ~- 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

BS 
BS 
BS 
BS 
BS 
BS 

30 30 
10 30 Na sat. montmorillonite I . NaHC03 at 30 meoll 
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Compilation of Sorption Values 

Final pH 

- 

Data 
Row 

- 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 

1822 

- 
- 
- 
- 
- 
- 
- 
- 
- 

Rd for D= 
Desorption 

(Numeric Entries Concen- Experiment, 
A= Absorptioi tration, Molar 

(Unless Noted) Experiment 
Noted) 

Initial Final Sorbate 
'Orbate Solution 

Concen- 
tration, Molar 

(Unless 

REDOX Conditions Tempera- Solution 

are Eh in mv) 

1823 

Cation 
Exchange 
Capacity 

(CEC meq/ 

1824 

1825 

1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
__ 
- 
- 
- 
- 
- 
- 

Sorbent 
Surface Are 

(m~mlg) 

5 
5 
5 

AA 20 1.25E-4M A 
AA 20 1.25E-4M A 
AA 20 1.25E-4M ' A 

5 
5 
5 

AA 20 1.25E-4M A 
AA 20 1.25E-4M A 
AA 20 1.25E-4M A 

' 5  I 

5 
5 
5 

5 

l A  

- - . ~  

AA 20 1.25E-4M A 
AA 20 1.25E-4M A 
AA 20 1.25E-4M A 

AA 20 A 

5 

5 1  AA I 20 I I I A  

AA 20 A 

6.9 
7.3 
7.7 
7.4 
7.4 
7.7 

9.6 I anoxic 20 I 
9.5 I anoxic 20 

anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 

Sorbent 1 

I 
I 

+ 722.2 

:::: I 722.2- 
722.2 

87.4 722.2 
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Sorbed 
:oncentratio 
n On the 
Solid In 
mmollg 
Unless 
Noted 

Notes 

2 prewashes 
2 prewashes 
No prewashes 
2 prewashes 
No prewashes 
2 prewashes 
No prewashes 
2 prewashes 
No prewashes 

I 
I 



- 

Data 
Row 

- 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
I884 
1885 

1886 

1887 

1888 
1889 
1890 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 
- 
- 
- 

Na sat. compacted bentonite 
Na sat. compacted bentonite 
Na sat. compacted bentonite 

Sorbate 

ground water, total salt IOgll 
ground water, total salt IOgA 

0.001M NaCl 168 s II 

Units of 
Published Rd 

mllg 
mllg 
mllg 
mllg 
mllg 
m Ilg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
m I@ 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mlla 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 

m3kg 
m3lkg 
m31kg 
m3kg 
m3lkg 
m3kg 

m31kg 
~~ 

m3lkg 

m3lkg 
m3kg 
m3lkg 

Rd standard. 
ired to mllg 

899,000 
1000.000 
1300.000 
27.700 
28.200 
28.700 
0.900 
1.400 
2.700 

1074.000 
1155.000 
1237.000 
1353.000 
1500.000 
1800.000 
904.000 
1110.000 
1130.000 
1140.000 
1380.000 
2040.000 
23 10.000 
2370.000 
2490.000 
2510.000 
2640.000 
2680.000 
2690.000 
2900.000 

3.000 
9.000 
87.000 

1490.000 
1540.000 

7.000 

42.000 

42.000- 

50.000 
50.000 

1500.000 

Compilation of Sorption Values 

Ca sat. montmorillonite 
Ca sat. montmorillonite 

CaC12 at 30 meqA, pH7 
CaC12 at 30 meqll. pH7 

Na sat. montmorillonite I N a K t  5130 meqll. pH7 
Na sat. montmorillonite NaCl at 5130 meqA. pH7 

Na sat. montmorillonite 
Na sat. montmorillonite 

natural bentonite 

NaCl at 30 meqA, pH7 
NaHC03 at 30 meqll 

NV Test Site Well RNM-2S 
natural. bentonite 
natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 

NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 

natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 

NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 

compacted Na bentonite 1M NaCl 
compacted Na bentonite .5M NaCl 

~~ 

compacted Na bentonite 1 . 1 M NaCl 
compacted Na bentonite I .001M NaCl 
comoacted Na bentonite I -01 M NaCl 

Sorbent 
Density 

(Unless 
Noted) 

glcc Rd Method 

* BS 
I BS 

BS 
- BS 

BS 
BS 

I BS 

I BS 

I Bs 

Bs 1.74 

Equlli- Solution 
Volume to 

Mass Ratlo 
( m W  

Tlme In Sobent 

Days 

29 I 30 

30 

28 

28 1 10 

+-p- 
28 10 



- 

Data 
Row 

- 

1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
187E 
1877 
187E 
1875 
188C 
1881 
1882 
188: 
1884 
1885 

188Z 

1887 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

Final pH 

1886 
1881 
189C 

- 
- - 

lnitlal 
Final Sorbate Rd for D= 

Desorption 
(Numeric Entries Concen- Experiment, 

tration, Molar are Eh in mv) , tratlon, Molar (Unless A= Absorptioi 
Experiment Noted) 

Sorbate . 
Solution 

Solution Concen- REDOX Conditions Tempera- 

(Unless 
Noted) 

Compilation of Sorption Values 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meq, 
1009) 

Sorbed 
Concentratio 

Sorbent n On the 

(m.mI9) mmoll9 
Unless 
Noted 

Surface Area Solid in Notes , 

9.1 
9.3 
9 

anoxic 20 
anoxic 20 
anoxic 20 

8.1 I AA ' 1  20 

~_________ ~~ 

7.8 1 AA 20 I I 

9.2 I AA I 20 

8.1 
8.1 
8.6 
8 6  

AA 20 A 
AA 20 A 
AA 20 A 
AA 20 A 
AA 20 A 

AA 20 
AA 20 
AA 20 
AA 20 

87.4 
87.4 
87.4 
87.4 
87.4 

722.2 
722.2 
722.2 
722.2 
722.2 

- 1  I I 

87.4 
56 to 72 
56 to 72 
56 to 72 

722.2 
33.8 
33.8 
33.8 

I I I 

87.4 1 722.2 I 
87.4 I 722.2 I I 

56 to 72 
56 to 72 
56 to 72 
56 to 72 

87.4 I 722.2 I I 

33.8 . 
33.8 
33.8 
33.8 

87.4. 722.2 
87.4 722.2 
87.4 722.2 

56 to 72 

56 to 72 
56 to 72 

56 1072 
33.8 

33.8 
33.8 

. 33.8 

AA 

AA 

20 A 

20 A 

56to72 1 33.8 I 

AA 
AA 
AA 

20 A 
20 A 
20 A 

I I I 

I 
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- . - - - -  

Data 
Source 

Citation # 

190 

- - -  -- - - - __ - - - ~- 

Sorbate 
(Analyte) Published (01 

and its Calculated) 
valence Rd Value 

state 

Sr(ll) 0.42 

- - -  

10% bentonite. 90% quartz 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

100% bentonite 

- loo% bentonite . .., .;. 

100% bentonite 

100% bentonite 

Compilation of Sorption Values 

synthetic standard ground water 
Aql 105, pH8,2, TDS 105 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 mgA 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground'water 

Aq293;.pH8.2, TDS 293 mgfl 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mg/I 
synthetic standard ground water 

Aq293. pH8.2. TDS 293 mgA 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mg/l 

- 

Data 
Row 

- 
I891 

Sorbent 
Density 

(Unless 
Noted) 

Solutlon 
Volume to 

Sorbent 
Mass Ratla 

( m h )  

Equlll- 
bratlon 
Tlrne in 

Days 

Units of 
Published Rd 

Rd standard. 
lzed to  mllg 

I 

sorbate's chloride in DI with Aldrich 
humic acid at 0.2911 

Ca sat. montmorillonite cdlg 420.000 0.083 

0.083 

0.083 200 

1892 

1893 

- 
. 540.000 +- sorbate's chloride in DI with Aldrich 

' humic acid at 0.09g11 
sorbate's chloride in DI with Aldrich 

humic acid at 0.04all 

Ca sat. montmorillonite 

Ca sat. montmorillonite cdlg 750.000 

1894 190 I Sr(ll) ' I 0.78 cdlg 780.000 sorbate's chloride in DI with Aldrich 
humic acid at 0.02g11 

Ca sat. montmorillonite 0.083 

0.083 1895 

1896 

- 
Sr(ll) + sorbate's chloride in DI with Aldrich 

humic acid at 0.OgA Ca sat. montmorillonite cdlg 

mllg 

1240.000 

-0.900 No fulvic acid, synthetic groundwatei 
A. DH7.7 montmorillonite swy-1 I I Bs 28 I 40 

1897 

1898 

- -+ 5.02 mgll fulvic acid, synthetic 
groundwater D, pH7.6 

1.52 mgll fulvic acid, synthetic 
aroundwater C. oH7.8 

montmorillonite Swy-1 

montmorillonite Swy-1 

mllg 

mllg 

-0.400 

-0.300 

1899 

1900 
1901 
1902 

1903 

- 
_. 

- 
- 

46 I Tc I 0 mllg 0.000 0.5 mgll fulvic acid, synthetic 
groundwater B, pH7.8 

montmorillonite Swy-1 

bentonite 
bentonite 
bentonite 

0.002 

0.05 

m3lkg 
m3lkg 
m3lkg 

m3lkg 250.000 I b,entonite 49 I Tc I 0.25 

1904 

1905 

1906 

- 

- 

bentonite and sand mix I m3lkg 9.00E-05 

0.00032 

0.090 

0.320 m3lkg I synthetic standard ground water 
Aa293. oH8.2. TDS 293 man 

10% bentonite, 90% quartz 7 I 10t050 

63 I Tc 1 0.00063 m31kg 0.630 I Bs 10 to 50 

10 to 50 1907 63 I Tc I <0.001 m3kg I Bs <1 

<1 1908 

1909 

- 
63 1 Tc I <0.001 m3lkg 10 to 50 

63 I TC I 0.00032 m3kg 3.200 

6.300 1910 

1911 

- 
63 I Tc I 0.00063 m3kg I Bs 10 to 50 

10 to 50 

10 to 50 

I BS 
< l o  

< l o  

m3kg 

m3kg 1912 - 63 1 Tc 1 <0.001 I Bs 
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Compilation of Sorption Values 

Sorbed 
Concentratio 

Sorbent n On the 
Surface Area Solid in 

(m.mlg) mmollg 
Unless 
Noted 

- 

Data 
Row 

Notes 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Rd for D- 
Desorption 
Experiment, 

A= Absorption 
Experlment 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

1 E-4M 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100s) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) Final pH 

1891 7.0-7.3 aerobic 20 A I  

1892 7.0-7.3 aerobic A 1' 20 

20 

1 E-4M 

1 E-4M 1893 

1894 

- 
aerobic A I  7.0-7.3 

7 .O-7.3 aerobic 20 A I  1 E-4M 

1 E-4M 1895 

1896 

- 
aerobic 20 A I  7.0-7.3 

7.7? 

7.61 

31.82 

31.82 

20 

20 

2.1 E-6M 

2.OE-6M 1897 

1898 

1899 

- 

- 

AA 

20 2.1 E-6M A I  I 31.82 I AA 

AA 

7.87 

7.87 20 2.1 E-6M A I  31.82 

McKinley and Hademann (1985) NAGRA database 
value from 049 

1900 
1901 
1902 

1903 

- 
- 
- 

1904 

1905 

- Wuschke et al. (1985) AECL database value from p49 

25 1E-8M. A I  8.27 AA 

1906 

1907 

- 
AA 25 1 E-8M A I  8.27 

8.27 

8.2? 

8 27 

8.27 

.._ . - 

AA A I  1 E-8M 

I€-8M 

' 1E-8M 

65 

. 65 1908 AA 

1909 
Calculation by Grant Env. to 100% bentonite. assumini AA 

' A A  

I I no significant sorption on 90% quartz 
I Calculation by Grant Env. to 100% bentonite, assumini 

1910 25 

65 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite, assuming 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite, assuming 

1911 

1912 

- 
8.2? 

8.27 65 1 E-8M I no significant sorption on 90% quartz I 
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Sorbent . 
Density 

glcc 
(Unless 
Noted) 

Rd Method Units of Rd standard- Sorbent 
'ubllshed Rd ized to  mllg (Solid Medium) 

Solution Medium 

mllg 

ml/g 
mllg 
mllg 
ml/g 
mllg 
mllg 
mllg 
ml/g 
mllg 
mllg 

0.000 smectites (nontronite) GR-2 Syn. Ground Water, pHlO 

0.000 commercial bentonite Brine A, 1.8M Na 
0.000 commercial bentonite Brine A, 1.8M Na 
0.000 commercial bentonite Brine B, 5.OM Na 
0.000 commercial bentonite Brine 8 .5  OM Na 
1.000 commercial hectorite Brine B, 5.OM Na 
1.000 commercial hectorite Brine B. 5.OM Na 
-2.700 H202 treated montmorillonite 0.5M NaCl 
-0.400 H202 treated montmorillonite 5.OM NaCl 
-0.200 H202 treated montmorillonite 5.OM NaCl 
2.300 H202 treated montmorillonite 0.05M NaCl 

- - - - - ~ - - - -- - ~ 

.- - 

- 

Data 
Row 

Solutlon 
Volume to  

Sorbent 
Mass Ratio 

(mlM 

Equill- 
bratlon 
Time In 

Days 

Sorbate 

state 

Published (01 

Calculated) 
Rd Value 

1913 

1914 

- 
106 I TC 0 69 

70 

218 

0.05 

0.05 1915 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 

1934 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0.95 
1.05 
1 .  y 

'1.4 
1.2 

150 Tc I. I 

1.3 
1.35 
1 4  

1.6 
1.7 
2.2 
2.9 
590 
620 
640 
640 
9100 
9800 
10000 
10oM) 

120 
120 
120 
120 
120 
120 
120 
120 

50 

100 
100 
100 
100 
100 
100 
100 
100 

cdg 10000.000 bentonite seawater 
10000.000 bentonite seawater C c k I  

mllg 0.000 smectites (nontronite) GR-1 Syn. Ground Water. pH8 

mllg 0.000 smectites (nontronite) GR-1 Syn. Ground Water, pH8 

mllg 0.000 smectites (nontronite) GR-1 Syn. Ground Water, pH8 

BS 

BS 10 0 

0 1935 50 10 

10 1936 

1937 

- 
0 . 50 

10 0 + BS 

.50 

7 
7 
7 
7 
7 
7 
10 
10 
30 
10 

40 
40 
40 
40 
40 
40 
30 
30 
30 
30 

1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

0 
0 
n 

BS 

0 

1 
.( 

-2.7 
-0.4 
-0.2 
2.3 
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Compilation of Sorption Values 

Initial 
‘Orbate 

Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Data q- Final pH 

Sorbent 
Cation Rd for D= Final Sorbate 

Desorption Solution 
Concen- Exchange 

Experlment, Capacity tration, Molar 
A= Absorption (CEC meql 

Experiment (Unless 
Noted) 1009) 

1 E-9M A 

1 E-9M 

1 E-9M 

A 

A 

6.55E-8M 

6.55E-8M 

A 71.66 

A 71.66 

6.55E-8M 

6.55E-8M 

A 71.66 

A . 71.66 

5E-5M I A 75 

Sorbed 
Concentratlo 

Sorbent n On the 
iurface Area Solid In 

(m.m/g) mmollg 
Unless ! Noted 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

AA 20 

AA 20 + 
1917 

AA 20 

Rd as function of compaction density I 20? 
20? 
207 
207 
201 
20? 
207 
207 

AA? 
AA? I Rd as function of cornpaction density 

Rd as function of compaction density 1 AA? 

Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of compaction density 
Rd as function of cornpaction density 
Rd as function of cornpaction density 

. 

AA? 
AA? 
AA? 
AA? 
AA? 
AA? ,jq= 

A 

I 1923 
1924 20? 

20? 
21 

A 
A 
A 
A 
A 

A 
A 
A 
A 
A 

21 
21 
21 
21 bentonite from the PNC Proaramme 1 

E p  
1933 8.2 

bentonite from the PNC Programme I 21 
21 
21 

23 

N2 atm. 4 3 0  
N2 atm. -430 
N2 atm. -430 

AA et- ~ ~~~~~~ ~~ 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calate and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

1934 1 8 ;zt 
1937 10 

60 AA 

AA 23 

23 AA 

AA. 
AA 
AA 

5 G - p -  
1939 6.6 

85 to 90% montmorillonite 
85 to 90% montmorillonite 1 22 to 24 

22 to 24 
22 to 24 
22 lo 24 
22 lo 24 
22 to 24 

. 20 
20 
20 
20 

5E-5M 
6E-5M 
6E-5M 
6E-5M 104 

85 to 90% montmorillonite I ,  
AA 85 to 90% montmorillonite 

50% hectorite. rest calcite 8 dolomite 
50% hectorite, rest calcite 8 dolomite 

AA 
AA 

anoxic 
anoxic 
anoxic 
anoxic 

6E-5M 

87.4 
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Compilation of Sorption ' Values 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Data 
Row 

Tc(VII) 
Tc(VII) 
Tc(Vll) 
Tc(VII) 
Tc(Vll) 
Tc(VII) 
Tc(Vl1) 
Tc(VII) 
Tc(Vll) 
Tc(V1I) 
Tc(VII) 
Tc(Vll) 
Tc(Vll) 
Tc(Vll) 
Tc(Vll) 
Tc(Vl1) 
Tc(VII) 
Tc(Vll) 
Tc(Vll) 
Tcpll) 
Tc(Vll) 
Tc(V1l) 
Tc(VII) 
Tc(Vll) 
Tc(Vl1) 
Tc(Vll) 
Tc(Vl1) 
Tc(Vll) 
Tc(Vll) 
Tc(Vl1) 
Tc(Vll) 
Tc(Vll) 
Tc(Vll) 
Tc(VII) 
Tc(Vll) 
Tc(VII) 
Tc(V1l) 
Tc(Vll) 
Tc(V1l) 
Tc(VII) 
Tc(Vll) 
Tc(Vl1) 

Data 
Source 

Citation # 

'ublished (or 
Calculated) 

Rd Value 

Units of 
Published RI 

-1 A I 'milo 

Rd standard- 
k e d  to  mllg 

mllg 
mllg 
mllg 

cdo 

Sorbent 
(Solid Medlum) 

1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 

157 
157 
157 
157 
157 
157 
157 
157 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
158 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
161 
186 
186 
186 
186 

4.3 
5.7 
-0.2 
0 

3.5 
4.2 
4.3 
5.3 
-3.9 
-1.2 
4.1 
14 

-2.3 
-1 

-0.1 
0 .  
0 
0 

0.4 
0.5 
0.6 
1.1 
4.9 
10 

-0.6 
-0.5 
0.3 
-1 9 

0.600 I Na sat. montmorillonite 
1.100 I Na sat. montmorillonite 

mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg - 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
rnllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
mllg 
rnllo 

4.900 I Na sat. montmorillonite. 
10.000 I Na sat. montmorillonite 

4.300 
5.700 
-0.200 
0.000 
3.500 
4.200 
4.300 
5.300 
-3.900 
-1.200 
4.100 
14.000 
-2.300 
-1.000 
-0.100 
0.000 
0.000 
0.000 
0.400 
0.500 

H202 treated montmorillonite 
H202 treated montmorillonite 

untreated montmorillonite 
untreated montmorillonite 
untreated montmorillonite 
untreated montmorillonite 

' untreated montmorillonite 
untreated montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 

-0.600 
-0.500 
0.300 
-1.900 
-1.800 
-1.500 
-0.700 
-0.700 . 
-0.600 
-0.300 

Solution Medium 

Ca sat. montmorillonite 
Ca sat. montmorillonite 
Ca sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 
Na sat. montmorillonite 

. Na sat. montmorillonite 

0.5M NaCl 
0.05M NaCl 
0.5M NaCl 
5.OM NaCl 
5.OM NaCl 

0.05M NaCl 
' 0.05M NaCl 

0.200 
0.400 
48.000 
51.000 
55.000 
59.000 

210.000 
220.000 

NaCl at 30 meqll. pH7 
NaCl at 30 meqll, pH7 

NaCl at 5130 meqll. pH7 
NaCl at 5130 meqfl, pH7 

NaCl at 30 meqll. pH7 
NaCl at 30 meqll. pH7 
NaHC03 at 30 meqll 

NaCl at 5130 meqll, pH7 
NaCl at 5130 meqll, pH7 

Na sat. montmorillonite 
Na sat. montmorillonite 

bentonite 
bentonite a 
bentonite 
bentonite 
bentonite 
bentonite 

NaCl at 30 meqll, pH7 
NaCl at 30 meqll, pH7 

NaCl at 5130 meqfl. pH7 
NaCl at 5130 meqfl, pH7 
NaCl at 5130 meqll. pH7 

ni 

seawater 
seawater 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

BS 
BS 

Equlll- 
bratlon 
T h e  In 

Days 

30 
30 
10 
10 
30 
30 
10 
30 
3 
10 
30 
30 
10 
30 
10 
30 
3 
30 
10 
30 
3 

30 
3 

30 
29 
3 
10 
10 
3 

29 
3 
10 
29 
10 
29 
3 

120 
120 
120 
120 
120 
120 

Solutlon 
Volume to 

Sorbent 
Mass Ratlo 

(mllg) 

30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 ~~ 

100 
100 
100 

,100 
100 
100 

L 
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Compilation of Sorption Values 

Data Final pH 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final Sorbate 
Solution 
Con c e n - 

tration, Molal 
(Unless 
Noted) 

Sorbed 
Concentratic 

Sorbent n On the 
Surface Area Solid In 

(m.m/g) mmollg 
Unless 
Noted 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

Notes 

722.2 

722.2 87.4 

07.4 
A7 4 

f 
87.4 
87.4 
87.4 
87.4 
A7 4 

anoxic ' 
anoxic 
anoxic 
anoxic 
annxic I 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 
anoxic 20 

AA 20 

87.4 
87.4 - 
87.4 

..87.4 
87.4 
07.4 
87.4 
87.4 
87.4 
87.4 
87.4 
87.4 
87.4 

I 87.4 
87.4 
07.4 

722.2 
722.2 
722.2 ' . 
722.2 
722.2 
722.2 
722.2 
722.2 
722.2 
722.2 
722.2 
722.2 

AA 20 

E l =  AA 20 

AA 20 
AA 20 I I 

~ 7 a t m  +wn I 71 A 
A 
A 

1984 10.1 
1985 10.1 N2 atm. +320 21 
1986 10.2 N2 atm. +310 21 .. 
1987 10.2 N2 atm. +310 21 A 
1980 0 N2 atm. +300 21 A 
1909 8.1 N2 atm. +310 21 A 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) 
and its 
valence 

state 

186 
186 
49 

Tc(V1I) 
Tc(Vi1) 
Th(lV) 

bentonite 
bentonite 
bentonite 

bentonite 

bentonite 

bentonite 

seawater 
seawater 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz , 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

10% bentonite, 90% quartz 

10% bentonite. 90% quartz 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgll 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgll 

synthetic standard ground water 
Aq293. pH8.2. TDS 293 mgll 

synthetic standard ground water 
Aq293. pH8.2, TDS 293 mgll 

synthetic standard ground water 
Aq293, pH8.2, TDS 293 mgfl 

synthetic standard ground water 
Aql105. pH8.2, TDS 1105 mgll 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 mgll 
synthetic standard ground water 
Aa l  105. DH8.2, TDS 1105 mall 

100% bentonjte 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgll 

Compilation of Sorption Values 

Sorbent 
Density 
glcc 

(Unless 
Noted) 

,' 

Sorbent 
(Solid'Medium) 

Solution Medium 

Solution 
Volume to  

Sorbent 
Mass Ratlo 

(mllg) 

Equlll-. 
brstlon 
Time in 

Days 

Published (01 

Calculated) 
Rd Value 

Data 
Row 

- 
1990 
1991 
1992 

1993 

1994 

1995 

- 
- 
- 

- 
- 

Units of 
'ubilshed R 

Rd standard. 
ired to  mllg 

Rd Method 

230 
240 
0.2 

BS 
0s 

. m3lkg Th(lV) 

Th(lV) 

Th(lV) 

1000.000 

1000.000 

6000.000 

23500.000 

65.000 

1 

1 

6 

23.5 

0.065 

0.04 

m3lkg 

m3kg 

1996 - 
i997 I 10 to 50 

m3kg 

m3lkg 

m3lkg 

bentonite. 

bentonite and sand mix 

1998 40.000 BS 

1999 

2000 

- 
0.05 

0.063 

50.000 

m3lkg 

BS 

BS 

10 to 50 

10 to 50 

2001 63 I ' Th(lV) 0.063 m3kg I 63.000 0s 10 to 50 

10 lo 50 

10 10 50 

180 10 to 50 

10 to 50 

I 

2002 BS 0.126 

0.251 

126.000 

BS 

2004 

2005 

- 
0.316 

0.316 

316.000 

316.000 

BS - 

BS 

2006 0.316 m3lkg 316.000 synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 

10% bentonite, 90% quartz 0s 

BS 

10 to 50 

2007 0.316 316.000 
I synthetic standard ground water 

Aal105. ~H8.2.  TDS 1105 mall 
10% bentonite, 90% quartz 

0.63 m3kg BS 630.000 10 to 50 

10 to 50 2009 63 I Th(IV) ;:TI; 1 .  6310.000 

400.000 

BS 6.31 

0.04 2010 63 I Th(lV) 0s -7  I 10t050 

201 1 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 mgfl 
100% bentonite 0.05 

0.063 

m3kg 

m3kg 

500.000 

630.000 

BS 

BS 

10 to 50 

2012 63 1 Th(1V) 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 rngA 
100% bentonite 
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Compilation of Sorption Values 

Final pH 

8 
8 1  

8 27 

.-- 

initial Sorbed 

Cation Sorbent n On the 

Final Sorbate Sorbent Sorbate Rd for D= Concentratio 
Solution Soiution Desorption 

Concen- 
Concen- Experiment, Surface Area Solid In Notes tration, Molar 

(Unless Noted) Experiment 
Noted) 

Exchange 
Capacity 

100g) 

REDOX Conditions Tempera- 
(Numeric Entries 

are Eh in mv) ture tration, Molar (Unless A= Absorption (CEC meq, (m.ml9) mmoll9 
Unless 
Noted 

N2atm +300 21 A 
N2atm +310 21 A 

PAGE (1988) database value from p49 
McKinley and Hadermann (1985) NAGRA database 

value from p49 
Shaw et al (1989) SKI database value from p49 

Peltonen et al (1985) TVO database value from p49 

KBS(1983) database value from p49 

Wuschke et al (1985) AECL database value from p49 

AA 25 1 E-5M A 

Data 
Row 

- 
(990 
1991 
1992 

1994 

1996 

1993 
- 

1995 
- 

1997 

8 27 

8 27 

8 27 

8 27 

8 27 

8 27 

8 27 

8 27 

8 27 

__ - __ - 

1998 

1999 

- 

AA 25 1 E-8M A 

AA 25 1 E-5M A 

AA 65 1E-8M A 

AA 65 1 E-5M A 

AA 25 1 E-5M A 

AA 25 1 E-8M A 

AA 25 1 E-5M A 

AA 25 1E-8M A 

AA 65 1 E-8M A 

- _- 

Calculation by Grant Env to 100% bentonite. assumini 
no significant sorpbon on 90% quartz 

Calculation by Grant Env lo 100% bentonite, assumin 
no significant sorption on 90% quartz 

Calculation by Grant Env to 100% bentonite. assumin 
no sianificant sorotion on 90% auartz 

2000 

2001 

- 

2002 

2003 

- 

2004 

200: 

200E 

- 

2007 

200E 

- 

2005 

201c 

- 

201 1 

2012 
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bentonite 

bentonite 

~~ 

0.01N H2S04 

0.01N H2S04 

0.168 
0.185 
0.2 

0.216 
0.221 
0.236 
0.241 
0.257 
0.259 
0.262 

ml/g 0.168 
mllg 0.185 
mllg 0.200 
mllg 0.216 
mllg 0.221 
mllg 0.236 
mllg 0.241 
m Ilg 0.257 
ml/g 0.259 
mllg 0.262 

montmorillonite (Kula, Turkey) 
montmorillonite (Kula. Turkey) 
montmorillonite (Kula, Turkey) 
montmorillonite (Kula, Turkey) 
montmorillonite (Kula, Turkey) 
montmorillonite (Kula. Turkey) 
montmorillonite (Kula. Turkey) 
montmorillonite (Kula, Turkey) 
montmorillonite (Kula. Turkey) 
montmorillonite (Kula. Turkey) 

synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 

Compilation of Sorption Values 
- 

Data 
Row 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to 

Sorbent 
Mass Ratlc 

(mlkl) 

Equlll- 
. ba t lon  
Tlme In 

Days 

Data 
Source 

Citation #i 

Published (Or Units of Rd standard- 
Published Rd ized to mllg I I .  Calculated) 

Rd Value 

Sorbent 
(Solid Medium) Rd Method Solution Medium 

2013 63 BS 7 10 to 50 synthetic standard ground water 100% bentonite 0.063 630.000 

2014 

201 5 
- 

synthetic standard ground water 
Aq293, pH8.2. TDS 293 mgn 100% bentonite Th(lV) 

Th(lV) 

63 

63 

0.126 BS 

BS 

10 to 50 

10 to 50 

180 

7 
I synthetic standard ground water 

AallO5. ~H8.2. TDS 1105 moll 
100% bentonite 

2016 

2017 

2018 

2019 

- 

- 

- 

synthetic standard ground water 
Aq293, pH8.2, TDS 293 mg/l 

100% bentonite Th(lV) 

Th(lV) 

0.316 63 

63 

BS 

BS 

180 

7 

10 to 50 

10 to 50 
1 synthetic standard ground water 

AallO5. ~H8.2. TDS 1105 mall 
100% bentonite 

0.316 I mYkg I 3160.000 BS 7 
synthetic standard ground water 
Aq1105, pH8.2. TDS 1105 mgll 

100% bentonite Th(lV) 

W V )  

Th(lV) 

63 

63 

10 to 50 

10 to 50 synthetic standard ground water 
Aqll05. pH8.2. TDS 1105 mgA 100% bentonite 0.316 BS 

BS 

7 

I80 2020 63 I synthetic standard ground water 
AallO5. oH8.2. TDS 1105 mall 

100% bentonite 10 to 50 

2021 63 6.31 1 m3/kg I 63100.000 0s 180 10 to 50 synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgA 100% bentonite 

2022 68 
synthetic ground water, TDS of 306 

synthetic ground water, TDS of 306 
man 

Wyoming bentonite MX-80 

Wyoming bentonite MX-80 

mgn 
>6.31 >6310 

>6.31 >6310 

BS 

BS 

6 

6 

100 

100 2023 68 

2024 

2025 

- * 2520.000 

I Swedish synthetic granitic ground 
water . 'Wyoming Na bentonite MX-80 BS? D? 

BS 

72 

a i  

2 64 

1 I 
~~ 

bentonite 0.01N H2S04 42 

2026 

2027 

- 
2650 I ml/g I 2650.000 bentonite 0.01N H2S04 I BS 

0s 

81 

81 

14 

8 

42 

42 3140 I ml/g I 3140.000 

2028 81 Th(lV) 3320 I ml/g I 3320.000 BS 30 42 

2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Th(lV) 
Th(lV) 
Th(lV) 

. Th(lV) 
Th(lV) 
Th(lV) 
Th(lV) 
Th(lV) 
Th(lV) 
Th(lV) 

2.64 
2.64 
2.64 
2.64 
2.64 
2.64 

BS 
BS 
BS 
0s 
BS 
BS 
BS 
BS 
0s 
BS 

182 
182 
182 
182 

10 
10 
10 
10 I 

1 182 
I a2 

10 
10 I 

182 
182 

182 
1 a2 

2.64 
2.64 
2.64 
2.64 

10 
10 
10 
10 1 



Initial 
Sorbate 
Solution 
Concen- 

tratlon, Molar 
(Unless 
Noted) 

Flnal Sorbate Rd for D= 

Desorption 

tration. Molar Experiment, 
A- Absorptlor 

Experlment 

Solution 
Concen- 

(Unless 
Noted) 

Flnal pH 
REDOX Condltlons 
(Numeric Entries 

are Eh In mv) 

Cation 
Exchange 
Capacity 

(CEC meql 
1009) 

Sorbent 
Surface Are 

(m.mlg) 

3.62 
3.7 
3.75 
2.5 
3.8 
2.62 
3.86 

AA 
AA 
AA 
AA 
AA 
AA 
AA 

1.70E-2M 
1.51 E-2M 
1.29E-2M 
1.72E-2M 
1.08E-2M 
1.51 E-2M 
8.62E-3M 
6.90E-3M 
1.29E-2M 
1.08E-2M 

D 
D 
D 
A 
D 
A 
D 
D 
A 
A 

. .  
Compilation of Sorption Values - 

Data 
Row 

I 
Sorbent I Sorbed 

:oncentratlo 
n On the 
Solid In 
mmollg 
Unless 
Noted 

Tempera- 
ture (C) Notes 

2013 8.27 I .AA 65 I Calculation by Grant Env. lo 100% bentonite. assumina 1 E-5M 
no significant sorption on 90% quartz 

I Calculation by Grant Env. to 100% bentonite, assuming 

I 

2014 

2015 

- 
8.2? * 8.2? 

25 
no significant sorption on 90% quartz 

I Calculation by Grant Env. to 100% bentonite. assumina 

' 

25 1 E-8M 

1 E-8M 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite. assuming 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite. assuming 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite. assuming 

no significant sorption on 90% quartz 
Calculation by Grant Env. to 100% bentonite. assumina 

I 

2016 25 8.2? 

8.2? 2017 25 1 E-5M 

201 8 8.27 I ' AA 65 

201 9 8.2? I AA 65 1E-5M 

1E-5M A 

no significant sorption on 90% quartz 

1 Calculation by Grant Env. to 100% bentonite, assuming 

I 

2020 8.2? I AA 25 
no significant sorption on 90% quartz 

2021 8:2? I AA 25 1E-8M 

2022 

2023 

- 
75 to 80 

75 to 80 + 25 

25 2.'5E-9M 1 l A  
2024 ?O 1E-14 moles 

2025 

2026 

- 
20 

20 

I 
Rd calculated by Grant Env. from data in P81. Table 2 

Rd calculated by Grant Env. from data in P81, Table 2 4.31E-06 I I A  
2027 ?O 

20 
I 

4.31E-06 . Rd calculated by Grant Env. from data in P81. Table i 

Rd calculated by Grant Env. from data in P81. Table 1 2028 

2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

+ 
77 

25 
25 
25 

25 
25 

25 
25 
25 
25 
25 

I 

groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 

77 
77 I 

77 
77 3.9 I AA 

2.85 1 AA 
2.89 I AA 
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Data 
Source 

Citation # 

Data 
Row 

Sorbate 
(Analyte) 
and its 
valence 

state 

'ublished (or 
Calculated) 

Rd Value 

Rd standard- Sorbent Units of 
Published Rd i red to mllg (Solid Medium) 

Compilation of Sorption Values 

Solutlon 
Volume to 

Sorbent 
Mass Ratio 

( m W  

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Equlll- 
bration 
Time In 

Days 

Solution Medlum Rd Method 

0.323 1 0.323 I montmorillonite (Kula. Turkey) BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

1 
1 

10 
10 
10 
10 
10 
10 
10 
10 

1 
I 2042 

2043 
synthetic groundwater 2.64 
synthetic groundwater 2.64 
synthetic groundwater 2.64 

I 

1 
I 0.829 I 0.829 I montmorillonite (Kula. Turkey) 

1.586 I mt/g I 1.586 I montmorillonite (Kula. Turkey) 
I I I 

synthetic groundwater 2.64 
synthetic groundwater 2.64 I 

BS? 400000 I ml/g I 400000.000 I Ca sat. montmorillonite I .005M Ca, pH6.5 

0.09 m3Ikg 90.000 bentonite 

0.09 m3/kg 90.000 bentonite 

0.12 m3kg 120.000 bentonite 
0.2 m3lkg 200.000 bentonite 

1 m3kg 1000.000 bentonite 

0.1 m3/kg 100.000 bentonite and sand mix 

2050 49 ' U  
2051 49 U 

DI I BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

120 
120 

100 
100 seawater 

seawater 120 
120 
120 
120 

100 
100 
100 
100 
100 
I00  

40 

1.70E+05 1 cdg  I 170000.000 I bentonite seawater 
seawater 

DI 
DI 

~- ~~~ ~~~ -~ - ~ -  

1.80E+05 I cdg I 180000.000 I bentonite 
5.20E+05 I cda I 520000.000 I bentonite " , -  
5.90E+05 cdg 590000.000 bentonite 
6.70E+05 cdg 670000.000 bentonite 

120 
120 

4.84 mg/l fulvic acid, synthetic 
groundwater D, pH7.6 BS 28 83 mllg 83.000 montmorillonite Swy-I 

87 ' mllg 87,000 montmorillonite Swy-1 BS 20 40 

88 I mllg I 88.000 '1 montmorillonite Swy-I BS 

BS 

28 

28. 

40 

40 

groundwater B; pH7.8 I 
Uo fulvic add. synthetic groundwater I 91 mllg 91 .ooo montmorillonite Swy-1 

A. DH7.7 I 

50 
purified 99.5% smectite: Tsukinunc 

Mine, Yamagata, Japan 
I cdg 1 17'900 I .01M NaCI. 240 ppm carbonate 

.01M NaCI, 240 ppm carbonate 

BS 

BS 

20 

20 
27,2 I cdg I 27.200 ' lpurified 99.5% smectite, Tsukinunc 

Mine, Yamagata. Japan 50 
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Compilation of Sorption Values 

10 

10 

2064 

2065 

- 

_.-I 

2066 

- 
2067 

anoxic (N2 atm.) 20 1 E-7M A 

anoxic (N2 atm.) 20 1 E-7M A 

Rd for D= 
Desorption 

Final pH (Numerlc Entries Concen- Experiment, 

Final Sorbate 
'Orbate Solution 

REDOX Conditions Solutlon Tempera- Concen- 

are Eh in mv) tration, Molar A= Absorption 
(Unless 

ture (C) tration, Molar 

(Unless Experiment Noted) 
Noted) 

2.92 I . A A  25 I 8.62E-3M I A 
4.12 I AA 25 I 4.31E-3M 1 D 

~ 

2.97 AA 25 6.90E-3M A 
4.36 AA 25 2.59E-3M D 
3.03 . A A  25 4.31 E-3M A 
3.1 AA 25 2.59E-3M A 

4.48 AA 25 8.62E-4M D 
3.38 AA 25 8.62E-4M A 

6.5 AA? 207 A? 

8.1 I N2abn.410 I 21 A 
8 N2 a b .  -400 21 A 

10.2 N2.abn. 4 4 0  21 A 
10.2 N2 atm. 440  21 ' A 
10.2 N2 a h .  4 4 0  21 A 

8 1  N2alm.-400 I 21 A 
10.2 I N2.abn.440 I 21 A 
10.2 1 N2atm.440 I 21 1. I A 
10.2 I N2alm.440 I 21 A 

7.67 AA 20 1.8E-7M A 

7.8? AA. 20 1.8E-7M A 

7.87 AA 20 1.8E-7M A 

7.77 AA 20 1.8E-7M A 

Sorbed 
Concentratio 

Sorbent n On the 

Sorbent 
Cation 

Exchange 
Capacity Surface Area Solid In Notes 

(C.C meq/ (m.m/cl) mmollg 
Unless 
Noted 100g) 

groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 
groundwater TDS about 65 PPM 

data from BondieHi et ai. (1976) as reported in p192. 

- 77 
77 
77 
77 
77 
77 
77 
77 

PAGE (1988) database value from p49 

Peltonen et al. (1985) TVO database value from p49 

KBS(1983) database value from p49 
Shaw el  al. (1989) SKI database value from p49 

McKinley and Hadermann (1985) NAGRA database 
value from p49 

Wuschke et at. (1985) AECL database value from p49 

bentonite from the PNC Programme 
I I I 

I I I 
bentonite from the PNC Programme 

I I I 

I I I 
I I 

31.82 

2o I 110.2 I 
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Data 
Source 

Zitation # 

Sorb at e 
(Analyte) 
and i ts 
valence 

state 

iurified 99.5% srnectite. Tsukinuno 
Mine, Yarnagata, Japan 

.OlM NaCI. ClOpprn carbonate 

iurified 99.5% srnectite. Tsukinuno 
Mine, Yamagata, Japan . l M  NaCI, c10ppm carbonate 

iurified 99.5% smectite, Tsukinuno 
Mine, Yamagata, Japan 

.OlM NaCI, C10pprn carbonate 

Compilation of Sorption Values 
- 

Data 
Row 

- 
2068 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mlkl) 

Equili- 
bration 
Time In 

Days 

'ublished (01 

Calculated) 
Rd Value 

Units of 
'ublished RI 

I d  standard. 
Ired to  mllg 

7d Methoc 

728 728.000 BS 20 50 1 01M NaCI, 120 pprn carbonate 
iurified 99.5% srnectite, Tsukinuno 

Mine, Yarnagata, Japan 

.01M NaCI. 120 pprn carbonate iurified 99.5% srnectite, Tsukinuno 
Mine, Yarnagata, Japan BS 20 50 802.000 

1040.000 

1090.000 

802 

1040 

1090 

- 
2070 

- 
2071 

- 
2072 

urified 99.5% srnectite, Tsukinuno 
Mine, Yarnagata, Japan 

,OIM NaCI, clOpprn carbonate BS 

BS 

20 

20 

50 

50 iurified 99.5% smectite. Tsukinuno ,OIM NaCI, ppm 
Mine, Yamagata, Japan 

11 10.000 20 1110 BS 50 

2073 1130 1130.000 BS 20 50 .01M NaCI, c10pprn carbonate iurified 99.5% smectite. Tsukinuno 
Mine, Yarnagata, Japan 

iurified 99.5% srnectite, Tsukinuno 
Mine, Yamagata. Japan .01M NaCI, clOppm carbonate 2074 

- 
2075 

50 1 180.000 

1260.000 

BS 

BS 

1180 

1260 

20 

20 
iurified 99.5% smectite. Tsukinuno 

Mine, Yamagata, Japan 
.01M NaCI, c10ppm carbonate 50 

50 1360.000 
iurified 99.5% srnectite. Tsukinuno 

Mine, Yarnagata, Japan . 1 .OlM NaCI. 10 ppm carbonate 2076 1360 BS 20 

2077 

- 
2078 

1380 1380.000 
iurified 99.5% smectite. Tsukinuno 

Mine, Yarnagata. Japan . .01M NaCI. c10ppm carbonate BS 

BS 

20 

20 

50 

50 iurified 99.5% srnectite, Tsukinuno . 
Mine, Yarnagata, Japan .01M NaCI. c10ppm carbonate 1410 1410.000 

2079 BS 20 50 1420.000 

4730.000 

1420 

4730 2080 

- 
2081 

iurified 99.5% srnectite. Tsukinuno , 

1M NaCI, <lOpprn 
Mine, Yarnagata, Japan BS 

BS 

20 

20 

50 

50 5040 5040.000 
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Compilation of Sorption Values . 

' 

Sorbent 
iurface Area 

(m.m/g) 

- 

lata 
Row 

- 

zo6e 

- 
206: 

- 
207t 

- 
207' 

- 

207; 

- 
207: 

- 
2071 

- 
207! 

- 
2071 

- 
207 

- 
207 

- 
m 7  

-- 

208 

- 
208 

- 

Sorbed 
Concentratic 

n On the 
Solid in 
mmollg 
Unless 
Noted 

Tempera- 
ture 

Rd for D= Sorbate 
Solution Desorption 
Concen- Experiment, 

A= Absorption tration, Molar 
Experiment (Unless 

Noted) 

Initial Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

20 1 E-7M A 

20 

20 

20 

20 

20 

1 E-7M A 

1 E-7M A 

1 E-7M A 

1 E-7M A 

1 E-7M A 

20 1 E-7M A 

20 1 E-7M A 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

110.2 

REDOX Conditions 
(Numerlc Entries 

are Eh in mv) 
Notes 'inal pH 

20- I I anoxic (N2 ah . )  

anoxic (N2 atm.) 20 I 1E-7M ' 1  l A  2 o l  . I  110.2 

anoxic (N2 atm.) 
? O I  1 9.17 110.2 

110.2 

1 E-7M 

20 1E-7M anoxic (N2 atm.) 

anoxic (N2 atm.) 

10 

10.31 110.2 2 o l  I 
anoxic (N2 a h . )  110.2 2 o l  I 10 

2o I anoxic (N2 atrn.) 110.2 p50 appears to incorrectly state the CEC as per 100mS 3.2 

9.17 

~~ 

anoxic (N2 atm.) 110.2 
2 0 / .  1 
2 0 1  I 110.2 anoxic (N2 atm.) 

anoxic (N2 atm.) 

10 

10 2 0 1  I 110.2 

110.2 

110.2 

10.68 anoxic (N2 ah . )  1 E-7M 

1 E-7M 
.20 I I anoxic (N2 atm.) 

anoxic (N2 atrn.) 

10 

10 

4.23 

- 

2 0 1  I 110;2 

110.2 anoxic (N2 atm.) 20 I' I 
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I- -. _T ___._ 

Data 
Source 

Citatlon # 

Sorbate 
(Analyte) 
and Its 
valence 

state 

?d Method 

Equili- 
bration 
Time In 

Days 

Sorbent 
(Solid Medium) 

Density 

(Unless 
Solutlon Medium 

BS 

BS 

BS 

BS 

BS 

BS 

20 

20 

20 

20 

20 

20 

iurified 99.5% srnectite, Tsukinuno 
Mine, Yarnagala. Japan,, ,ol NaCI, <lOpprn carbonate 

Compilation of Sorption Values 

Sorbent Solutlon 
Volume to  

Sorbent 
Mass Ratlc 

(mll9) 

'ubllshed (0 

Calculated) 
Rd Value 

Data 
Row 

units of 
'ublished RI 

Rd standard, 
ized to mllg 

Noted) I. 
2082 BS I 20 

purified 99.5% srneclite, Tsukinuno 
Mine, Yarnagala. Japan .OlM NaCI. 40pprn carbonate 5140 

5530 

5140.000 

5530.000 

50 

50 BS I 20 
purified 99.5% srnectite, Tsukinuno 

Mine, Yarnagala, Japan 1M NaCI, <10pprn carbonate 2083 

purified 99.5% srneclite. Tsukinuno 
Mine, Yarnagata, Japan 1M NaCI. <lOpprn carbonate 2084 

- 
2085 

5840 5840.000 50 

6560 

I I 
Durified 99.5% srnectite. Tsukinuno 

Mine, Yarnagata, Japan .01M NaCI. 27 pprn carbonate 6560.000 

6680.000 

50 

50 
wrified 99.5% srnectite. Tsukinuno 

Mine, Yarnagata. Japan .01M NaCI, ClOpprn carbonate 2086 6680 

2087 9430 9430.000 50 
wrified 99.5% srnectite. Tsukinuno 

Mine. Yarnagata. Japan .01M NaCI. <lOpprn carbonate 

wrified 99.5% srnectite, Tsukinuno 
Mine, Yarnagala. Japan .1M NaCI. <lOpprn carbonate 2088 

- 

2089 

_. 

2090 

9660.000 9660 

10480 

50 

cdg 

I I 
wrified 99.5% srneclite. Tsukinuno 

Mine, Yarnagata. Japan .01M NaCI. <10pprn carbonate 10480.000 

12000.000 

50 

50 BS 1 20 
wrified 99.5% srnectite, Tsukinuno 

Mine, Yarnagata, Japan , 
.01M NaCI. 27 pprn carbonate 12000 

wrified 99.5% srnectite. Tsukinuno 
Mine, Yarnagala, Japan .01M NaCI. 40pprn carbonate 2091 12280 12280.000 50 

2092 

- 
2093 

12300 iurified 99.5% srnectite, Tsukinuno 
Mine, Yarnagata. Japan 1M NaCI. <10pprn carbonate 12300.000 

13890.000 

50 

50 13890 iurified 99.5% srnectite, Tsukinuno 
.01M NaCI. <10pprn carbonate 

Mine, Yarnagata. Japan ' I  * 
BS 

2094 

- 

2095 

iurified 99.5% srnectite. Tsukinuno 
Mine, Yarnagala. Japan .01M NaCI, 4Opprn carbonate 15060 

15750 

cdg 

cdg 

15060.000 

15750.000 

50 

50 
I I 
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Compilation of Sorption Values 

Final Sorbate 
Solution 
Concen-. 

tration, Molar 
(Unless 
Noted) 

- 

Data 
Row 

Sorbent 
Rd for D= Cation 

Desorption Exchange 
Experiment, 

Capaclty A- Absorption 
(CEC meql Experiment 

1009) 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentratio 

n On the 
Solid in Notes 
mmollg 
Unless 
Noted 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

2082 4.29 anoxic (N2 ah . )  20 
2o I I 1E-7M 

1E-7M 2 0 1 ' I  2083 7 anoxic (N2 atrn.) 20 

2084 7 anoxic (N2 ah . )  20 1 E-7M 20 

2085 

- 
208E 

anoxic (N2 atm.) 

anoxic (N2 atrn.) 

20 

20 

I E-7M 

1 E-7M 2 o l  I 
2087 5.1 anoxic (N2 ah . )  20 1E-7M 

2088 

- 
208s 

110.2 +--tz anoxic (N2 ah . )  

anoxic (N2 atrn.) 

7 

5.14 

20 

20 

1 E-7M 

1 E-7M 

209C 

- 
2091 

++ 110.2 

110:2 

anoxic (N2 ah . )  

anoxic (N2 ah . )  

20 

20 

1 E-7M 

1 E-7M 
I 

2o I 1 A 1 110.2 209; 10 anoxic (N2 atrn.) 20 1 E-7M 

209: 

- 
2094 

anoxic (N2 atrn.) 1 E-7M I 2o I 6.79 

7.31 

20 

20 1 E-7M J 110.2 
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Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

Equlll- 
bratlon 
Time In 

Days 

- -  

Compilation of Sorption Values 

Sorbate I I Solutlon 
Volume to 

Sorbent 
Mass Ratla 

( m l k )  

Data 
Source 

Citation li 

Data 
Row 

Rd standard. 
ired to  rnllg 

Sorbent 
(Solid Medium) Solution Medium 

Published RI 

state I I 
I I 

2096 50 U(VI) I 16370 I cclg 16370.000 
purified 99.5% smectite. Tsukinuni 

Mine, Yamagata, Japan 50 .01M NaCI, <10ppm carbonate 

. lM  NaCI, <10ppm carbonate 

BS 20 

BS 20 

BS 20 

BS 20 

50 U(Vl)' 1 18360 , I cclg 

~ 

purified 99.5% smectite. Tsukinuni 
Mine, Yamagata, Japan 50 2097 18360.000 

2098 

- 
2099 

purified 99.5% smectite, Tsukinuni 
Mine, Yamagata. Japan 

purified 99.5% smectite, Tsukinuns 
Mine, Yamagata. Japan 

20530 

20700 

20530.000 

20700.000 

.01M NaCI. <10ppm carbonate 50 

50 

50 

50 .01M NaCI, 7.2 pprn carbonate 

purified 99.5% smectite, Tsukinunl 
Mine, Yarnagata, Japan 

purified 99.5% smeclite, Tsukinun 
Mine, Yarnagata. Japan 

2100 50 50 23820.000 

31600.000 

.01M NaCI. <10pprn carbonate 

.01M NaCI, 7.2 ppm carbonate 2101 50 50 

2102 55 417 
Bentonite (95% montmorillonite, 

Ginovci, Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci. Yuaoslavia) 

52.365 

59.049 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

B stirred 

2103 55 417 

2104 

2105 

- 
Bentonite (95% montmorillonite, 

Ginovci. Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci, Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci, Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci. Yugoslavia) 
Bentonite (95% montmorillonite. 

Ginovci, Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci, Yugoslavia) 
Bentonite (95% montmorillonite. 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

75.240 

93.598 

55 

55 - 

B stirred 417 

417 

2106 55 104.151 uranyl chloride solution at pH6 B stirred 

B stirred 

B stirred 

417 

417 2107 
- 
210e 

55 125.510 

155.576 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 55 417 

210s 55 191.850 uranyl chloride solution at pH6 I B stirred I 7 417 

211c 

2111 

- 
55 1 B stirred I 7 417 U(VI) 222.7 mllg 

U(vU 244.1 rnl/g 

U(V1) 259.8 rnllg 

U(VV 317.0 ml/g 

222.667 

244.125 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

Ginovci. Yugoslavia) 
Bentonite (95% montmorillonite, 

55 417 B stirred 

B stirred 

B stirred 

Ginovci. Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci. Yugoslavia) 
Bentonite (95% montmorillonite, 

Ginovci. Yugoslavia) 

2112 

211: 

- 
55 417 uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

259.800 

317.000 55 417 
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Compilation of Sorption Values 

Data 
Row 

initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Final pH 
Sorbent 

Surface Area 
(mmlg) 

Sorbed 
Concentratio 

n On the 
Solid in Notes 
mmollg ' 

Unless 
Noted 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent Rd for D= 
Cation Desorption 

Exchange 
Experiment, Capacity 

A= Absorption 
(CEC meql Experiment 

1009) 

REDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

2096 

2097 

7.17 

7 

A 

A 

A 

110.2 

110.2 

110.2 

750 

750 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

A 

A 

91 

91 

750 

750 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from dala in P55 

750 

750 

Rd calculated by Grant Env. from data in P55 

.,Rd calculated by Grant Env. from dala in P55 

750 

750 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

750 

750 

750 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 AA 2 0  

I 2o 
anoxic (N2 atm.) 1 E-7M 

1 E-7M I 2o 
anoxic (N2 atm.) 

I $ 
2102 

anoxic (N2 atm.) 

anoxic (N2 ah . )  

anoxic (N2 atm.) 

1E-7M 

.1 E-7M 110.2 ; 110.2 

20 I I 
1 E-7M 

anoxic (N2 ah.)  

AA 20 

I E-7M 

750 I I Rd calculated by Grant Env. from data in P55 

AA 1 20 

2 108 

I A 1 9 1  

2111 +++- 
I 

21121 6 AA , I  20 I A 1 9 1 .  

A 91 21131 6 

Page 198 of 228 



Compilation of Sorption Values 

Units of Rd standard 
'ubllshed Rd k e d  to  mllg l- 7 

Data 
Row 

- 
2114 

2115 

2116 

2117 

2118 

2119 

2120 

2121 

2122 

2123 

2124 

2125 

2126 

2127 

2128 

2129 

2130 

2131 

2132 

21 33 

2134 

- 

- 

- 

- 
- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

Sorbent 
Density 

(Unless 
Noted) 

glee , 

Sorbate 
(Analyte) 
and i ts 
valence 

state 

Solutlon 
Volume to  
sorbent 

MassRatlo 
( m h )  

1 Equill- Data 
Source 

Citatlon # 

Published (01 

Calculated) 
Rd Value 

bratlon 
Tlme In Rd Method I 

I Days 

55 361.5 Bentonite (95% montmorillonite, 
Ginovci. Yugoslavia) 

montmorillonite) 
Ca sat. Branany Bentonite (80% 

montmorillonite) 
Ca sat. Branany Bentonite (80% 

montmorillonite) 
Ca sat. Branany Bentonite (80% 

montmorillonite) 
Ca sat. Branany Bentonite (80% 

montmorillonite) 

uranyl chloride solution at pH6 

sat' Branany Bentonite (80% 
uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

417 361.500 

35.812 

B stirred 

B stirred 

B stirred 

55 
~- 

35.8 417 

55 40.0 417 40.010 

49.595 55 49.6 B stirred 

B stirred 

B stirred 

B stirred 

B stirred 7 

.417 

417 55 54.2 54.183 

72.031 55 72.0 417 

417 55 81.9 ml/g I 81.940 Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

Ca sat. Branany Bentonite (80% 
montmorillonite) 

K sat. Branany Bentonite (80% 
montmorillonite) 

K sat. Branany Bentonite (80% 
montmorillonite) 

K sat. Branany Bentonite (80% 
montmorillonite\ 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

417 55 

55 

102.9 

141.0 

102.917 

141.000 B stirred 7 

B stirred 7 

B stirred 7 

B stirred 7 

7 B stirred 

7 B stirred 

B stirred 7 

B slirred 7 

B stirred 7 

B stirred 7 

B stirred 7 

B stirred 7 

B stirred 7 

417 

417 55 179.2 ml/g I 179.200 

417 55 

55 

180.9 

206.0 

180.850 

206.000 417 

417 55 -362.0 362.000 

31.913 55 31.9 417 

417 55 36.2 ml/g I 36.191 

47.823 & 55 

55 

47.8 

80.0 

417 

417 
K sat. Branany Bentonite (80% 

montmorillonite) 
K sat. Branany Bentonite (80% 

montmorillonite) 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 98.500 + 417 55 

55 

98.5 

107.6 K sat. Branany Bentonite (80% 
montmorillonite) uranyl chloride solution at pH6 417 

55 K sat. Branany Bentonite (80% 1 uranyl chloride solution at pH6 montmorillonite) . 417 137.5 

172.5 55 417 
K sat. Branany Bentonite (80% 

montmorillonite\ uranyl chloride solution at pH6 172.472 
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Compilation of Sorption Values 

Final pH 
REDOX Conditions Tempera- 
(Numeric Entries ture (C) 

are Eh in mv) , 

Initial 
'Orbate 

Concen- 
ration, Molar 

(Unless 
Noted) 

Solution 
Rd for D= 

Desorption 
Experiment, 

4= Absorptior 
Experiment 

Final Sorbate 
Solution 

tration, Molar 
(Unless 
Noted) 

Concen- 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC 
l o w  

Data 
Row 

Sorbed 
Concentratio 

Sorbent n On the 
Surface Area Solid in Notes 

(m'm'g) mmol'g 
Unless 
Noted 

91 

79 

79 

79 

750 

668 

668 

668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

79 

79 

668 

668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

79 

' . 7 9  

79 

~~~~~ 

668 

668 

668 

Rd calculated by Grant Env. from data in P55 

Rd catplated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data.in P55 

79 

79 

79 

~~ 

668 

668 

668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

79 

79 

668 . 

668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

79 

79 

79 

79 

668 

668 

668 

668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

. Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

. 

79 668 

79 668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 
, 

2114 

2115 

- 
A 

A 

2116 

2117 

- 
A 

A 

A 2118 6 1  .AA 

2119 AA I 2o , A  

A 2120 AA I 2o 

2121 AA I 2o A 

2122 

2123 

- 
A 

A 

2124 6 1  AA 1 2 0  A 

2125 

2126 

- 
A 

A 

2127 A 

A 2128 

2129 

2130 

- 
A 

A 

2131 

2132 
- 

A .  

A 

~~ 

79 I 668 I I Rd calculated by Grant Env. from data in P55 

2133 A 

2134 AA I 2o A 



Data 
Source 

Citation # 

Sorb at e 
(Analyte) 
and Its 
valence 

state 

Units of 
Published Rd 

Rd standard- Sorbent 
ked to  mllg (Solid Medium) 

Equfli- 

T h e  In 
Days 

Solution 
Volume to  

Sorbent 
Mass Ratla 

( m W  

mllg 

mllg 

K sat. Branany Bentonite (80% 
montmorillonite) 

K sat. Branany Bentonite (80% 
montmorillonite) 

238.423 

406.429 

mllg K sat. Branany Bentonite (80% 
montmorillonite) . 1849.000 

2597.000 mllg 
K sat. BranaGBentonite (80% 

montmorillonite) 

33,903 

p1,628 

mllg 

mllg 

Mg sat. Branany Bentonite (80% 
montmorillonite) 

Mg sat. Branany Bentonite (80% 
montmorillonite\ 

mllg 

mllg 

Mg sat. Branany Bentonite (80% 
montmorillonite) 

Mg sat..Branany Bentonite (80% 
montmorillonite) 

62.448 

76.805 

mllg 

mllg 

93.046 

102,446 

Mg sat. Branany Bentonite (80% 
montmorillonite) 

Mg sat. Branany Bentonite (80% 
montmorillonite) 

mllg 
Mg sat. Branany Bentonite (80% 

montmorillonite) 130.763 

159.250 

2,7.714 

mllg 

mllg 

Mg sat. Branany Bentonite (80% 
montmorillonite) 

Mg sat. Branany Bentonite (80% 
montmorillonitel 

43,137 

66,775 

mllg 

m 119 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Na sat. Branany Bentsnite (80% 
montmorillonitel 

76,765 

99,159 

mllg 

mllg 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Sorbent 
Density 

(Unless 
Noted) 

glcc 
Published (01 

Calculated) 
Rd Value 

Data 
Row Solution Medium Rd Method 

2135 238.4 B stirred uranyl chloride solution at pH6 

2136 406.4 uranyl chloride solution at pH6 B stirred. 

B stirred 2137 7 ~ 7  7,” 1 K sat. Branany Bentonite (80% 
uranyl chloride solution at pH6 727.7 

1175.0 

I 

2138 uranyl chloride solution at pH6 B stirred 

B stirred 2139 1849.0 uranyl chloride solution at pH6 

uranyl chloride solution at pH6 2140 

2141 

- 
B stirred j-+ 

417 

2597.0 

3072.0 1. 3072,000 1 K sat. Branany Bentonite (80% 
montmorillonite) uranyl chloride solution at pH6 B stirred 

B stirred 2142 33.9 uranyl chloride solution at pH6 

uranyl chloride solution at pH6 2143 

2144 

- 
B stirred 41.6 

50.2 Mg sat. Branany Bentonite (80% 
mllg I 50.219 I montmorillonite) uranyl chloride solution at pH6 B stirred 

B stirred 2145 

2146 

- 

~ 

uranyl chloride,solution at pH6 62.4 

76.8 uranyl chloride solution at pH6 7 1 417 B stirred 

B stirred 2147 93.0 uranyl chloride solution at pH6 

2148 55 I u o i  102.4 uranyl chloride solution at pH6 B stirred 

2149 130.8 B stirred uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

417 

417 2150 

2151 

- B stirred 159.3 

217.7 uranyl chloride solution at pH6 B stirred 

B stirred 2152 55 I U01U 43.1 uranyl chloride solution at pH6 

uranyl chloride solution at pH6 2153 66.8 B stirred 

B stirred 2154 76.8 uranyl chloride solution at pH6 

uranyl chloride solution at pH6 

417 

417 2155 - 99.2 B stirred 
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Row 

2135 

2136 

2137 

- 

2138 

2139 

2140 

214.1 

2142 

2143 

2144 

2145 

2146 

- 

2147 

2148 

- 

2149 

2150 

2151 

2152 

2153 

- 

2154 

2155 

- 

- 

Compilation of Sorption Values 

Initial - Sorbed 
Rd for Do Concentratio 

Cation 
Desorption Sorbent n On the 

'Orbate 
Solution Solution 

Exchange Surface Area Solid In Tempera- Concen- 
Concen- Experiment, 

ture (C) tratlon, Molar Capacity 
are Eh in mv) tration, Molar A= Absorption (m.mlg) mmollg (Unless (Unless Experiment (CEC meql Unless 

Noted Noted) 

Final Sorbate sorbent 

REDOX Conditions 

Notes Final pH (Numeric Entries 

1009) 

20 A 79 668 , Rd calculated by Grant Env. from data in P55 6 AA 

- 
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Rd Method 

Equlll- 
bration 
T h e  In 

BS 

BS 

BS 

BS 

BS ' 

. .  
BS 

BS . 

60 

60 

60 

60 

60 

60 

60 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

Solutlon 
Volume to  
Sorbent 

Mass Ratlc 
(mllg) 

Data 
Source 

Citation # 

Data 
Row 

'ublished (or 
Calculated) 
Rd Value 

Units of 
Published R 

Sorbent 
(Solid Medium) 

3d standard- 
ized to  mllg Solution Medium 

I Days 

158.9 I mllg B stirred 1 7 417 
Na sat. Branany Bentonite (80% 

158.922 

monknorillonitel 

uranyl chloride solution at pH6 

417 uranyl chloride solution at pH6 326.7 

451.4 

B stirred 

0 stirred 

B stirred 

B stirred 

0 stirred 

Na sat. Branany Bentonite (80% 
montmorillonite) . 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Na sat. Branany Bentonite (80% 
montmorillonite) 

Na sat. Branany Bentonite (80% 
montmorillonite) 

451.385 

616.500 

931.500 

1184.500 

1329.000 

417 2158 

2159 

2160 

2161 

uranyl chloride solution at pH6 

uranyl chloride solution at pH6 616.5 I mllg 417 

417 931.5 I ml/g uranyl chloride solution at pH6 

uranyl chloride solution at pH6 1184.5 

1329.0 

417 

417 uranyl chloride solution at pH6 B stirred 

B stirred 2863.0 I ml/g Na sat. Branany Bentonite (80% 
montmorillonite) 

2863.000 417 uranyl chloride solution at pH6 

;R-1 synthetic basaltic ground water 
pH8, ionic str. .0021M 

;R-I synthetic basaltic ground water 
pH8, ionic str. .0021 M 

;R-I synthetic basaltic ground water 
pH8. ionic str. .0021M 

;R-I synthetic basaltic ground water 
pH8. ionic str. .0021 M 

;R-2 synthetic basaltic ground water 
pH10. ionic str. .01389M 

98% smectite treated to remove 
37'000 I the Fe oxvhvdroxides 10 

10 
98% smectite treated to remove 

the Fe oxyhydroxides 
98% smectite treated to remove 

the Fe oxyhydroxides 
98% smectite treated to remove 

the Fe oxyhydroxides 
98% smectite with minor: Fe 

12.000 oxyhydroxides. calcite, quartz, 
opal, zeolites 

98% smectite with minor: Fe 
22.000 oxyhydroxides, calcite, quartz. 

opal, zeolites 
98% smectite with minor: Fe 

27.000 'oxyhydroxides, calcite, quartz, 
opal. zeolites 

64.000 

95.000 

99,000 

10 

10 

10 

10 
I ;R-2 synthetic basaltic ground water, 

pH10. ionic str. .01389M 

;R-I synthetic basaltic ground water, 
pH8, ionic str. .0021M 7 

2173 57 

10 

10 
98% smectite with minor: Fe 

39.000 I oxyhydroxides. calcite, quartz, ;R-I synthetic basaltic ground water, 
pH8. ionic str. .0021M BS I . 60 

opal, zeolites 
98% smectiie with minor: Fe I 

42 I mllg ;R-2 synthetic basaltic ground water, 
pHIO, ionic str. .01389M 

42.000 I oxyhydroxides, calcite, quartz, 
oDal. zeolites 

10 

98% smectite with minor: Fe 
48.000 oxyhydroxides. calcite, quartz. 

' . opal, zeolites 
10 

;R-2 synthetic basaltic ground water, 
pH10. ionic str. .01389M 
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Initial 
Sorbate 
Solution 
Concen- 

(unless 
Noted) 

tration, Molar 

Sorbed 
Rd for D= Concentratio 

Desorption Sorbent n On the 
Experiment, Exchange Surface Area Solid In Notes 

Final Sorbate Sorbent 
Solution Cation 
Concen- 

tration, Molar Capacity 

‘i::::; Experiment. 
A= Absorptlon (CEC meq\ (m’m’g) mmol’g 

Unless 
Noted 1009) 

A 

A 

~ ~~ 

79 668 

79 668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

A 

A 

~ ~~~~ 

79 668 

79 668 

Rd calculated by Grant Env. from data in P55 

Rd calculated by Grant Env. from data in P55 

A 

A 

~~ ~ ~~ 

79 668 Rd calculated by Grant Env. from data in P55 

, 79 668 Rd calculated by Grant Env. from data in P55 

A 79 668 Rd calculated by Grant Env. from data in P55 

1.005E-4M 

1.049E-5M 

1.5E-6M 

‘ A  71.66 646 

A 71.66 646 

A 71.66 646 

5.03E-7M 

1 E-4M 

~ 

A 71.66 646 

A ’  71.66 646 

Compilation of Sorption Values 
- 

Data 
Row 

REDOX Conditions 

are Eh In mv) 

Tempera- 
ture (C) 

2156 

2157 

- 
20 

20 

2158 

2159 

- 
20 

20 

2160 
- 
2161 

20 

20 

2162 

2163 

- 
20 

20 1 Rd calculated by Grant Env. from data in P55 

2164 60 

2165 

2166 

- 
60 

60 

2167 60 

I 
216E 

- 
2165 

- 
217C 

- 
2171 

7.7 1 AA, D.O. 8.25mgn ’ 23 

23 

~ 

1 E-7M A 71.66 646 

23 I I A I 71.66. I 646 7.7 

7.7 

_.-._.,,_ 

7.7 

7.7 

AA. D.O. 8.25mgll 

M, D.O. 8.25mgA 23 1 E-5M A 71.66 646 

1 E-5M A 71.66 646 

1 E-6M A 71.66 646 

2172 

- 
217: 

23 AA, D.O. 8.25mgll 

AA, D.O. 8.25mgn 23 

~~~ ~~ 
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- 

3ata 
Row 

- 
2174 

- 

2175 

- 
217E 

- 
2177 

- 
217t 

- 
217: 

- 
218t 

- 
2181 

- 
218: 

- 
218: 

218r 

218! 

218( 

218; 

2181 

218 

- 

- 

- 

- 

- 

- 

- 

Sorbent 
Surface Area 

(mmlg) 

646 

Compilation of Sorption Values 

Sorbed 
Concentratio 

n On the 
Solid in Notes 
mmollg 
Unless 
Noted 

Initial 
Sorbate 
Solution 
Concen- 

,ation, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Final Sorbate 

Concen- 
tratlon, Molar 

(Unless 
Noted) 

Rd for D= 
Desorption 
Experiment, 

A= Absorptioi 
Experiment 

ZEDOX Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

'inal pH 

23 1 E-7M l A  71.66 7.7 

7.7 

AA. D.O. 8.25mgtl 

AA, D.O. 8.25mgli 

AA. D.O. 5.3mg11 

23 71.66 I I I€-6M 

1 E-4M 60 8 71.66 

71.66 8 AA. D.O. 5.3mgll 60 1 E-5M 

71.66 1E-5M 

1 E-6M 

8 .  

8 

AA, D.O. 5.3mgli 

AA. D.O. 5.3mgll 

60 

60 71.66 

71.66 1 646 I . 8  

8 

AA. D.O. 5.3mgn 

AA, D.O. 5.3rng11 

60 

60. 

1 E-4M 

1 E-6M l A  71.66 

71.66 

64 6 

646 8 AA. D.O. 5.3mg11 60 1 E-7M 

25 1 E-5M I A  8.27 

, 8.27 

AA 

AA 65 

~~ 

1E-5M I A  
8.27 AA 25 1E-8M I A  
8.27 AA 25 1 E-5M I A  
8.27 AA 25 1 E-8M I A  

l A  65 

25 

1 E-8M 

1 E-5M 

8.27 

8.21 

AA 

A A '  I A  
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Data 
Row 

Compilation of Sorption Values 

Data 
Source 

Citation # 

Rd standard- 
k e d  to  mllg 

I 
Sorbent 

(Solid Medium) Rd Method 
bratlon 
T h e  In 

Days 

2197 

2198 

2199 

2200 

2201 

2202 

2203 

2204 

2205 

63 

63 

63 

63 

63 

63 

63 

63 

63 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to  

Sorbent 
Mass Ratio 

(mllg) 

Sorbent 
Density 

(Unless 
Noted) 

glcc 

1 Equlll- 

Solution Medium 

2192 

0.01 I m3/kg 10 to 50 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aa293. oH8.2. TDS 293 man 

10 to 50 0.0126 mYkg 

0.016 

12.600 10% bentonite, 90% quartz 

10 to 50 BS 180 

0.02 I mYkg 20.000 I 10% bentonite. 90% quartz 10 to 50 

20.000 I 10% bentonite. 90% quartz 10 to 50 

0.0025 I . m3/kg .25.000 I 100% bentonite BS I 7 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mg/I 

Aa1105. oH8.2. TDS 1105 md l  

10 lo 50 

10 to 50 0.0025 mYkg 

0.0032 m3/kg t 0.0032 m3lkg 

BS I 7 25.000 100% bentonite 

32.000 100% bentonite q-+ 
BS 180 

10 to 50 

synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mg/l 
synthetic standard ground water 
AqllO5, pH8.2. TDS 1105 mgll 
synthetic standard ground water 
AqllO5, pH8.2, TDS 1105 mgll 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgn 
synthetic standard ground water 

Aa293. DH8.2. TDS 293 man 

10 to 50 

10 to 50 0.004 m3lkg + 0.004 m3lkg 

40.000 100% bentonite 

BS I 7 10 to 50 

10 to 50 0.0079 I m31kg 79.000 I 100% bentonite 

0.01 I m3/kg 100.000 I ' . 100% bentonite BS 1 7 10 to 50 

0.0126 I m3/kg 
synthetic standard ground water 

Aq293, pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293. pH8.2, TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgn 
synthetic standard ground water 

Aq293, pH8.2. TDS 293 mgh 

O.OIM NaHC03 

126.000 100% bentonite 

200.000 100% bentonite 

10 to 50 

10 to 50 0.016 

m3lkg 10 to 50 

10 to 50 
I 

2209 

0.02 1 m3/kg . 200.000 100% bentonite 

Aoache Co.. AZ BR I 30 10 

10 1.01 1 ml/g 0.01M NaHC03 ----I-- O.OlM NaHC03 * 
BR 

Na sat. montmorillonite Saz-I, 
Apache Co.. AZ 1.009 

I Na sat. montmorillonite Saz-I. 
Aoache Co.. AZ 10 

22101 64 10 
Na sat. montmorillonite Saz-I, 

Apache Co., AZ 0.01M NaHC03 
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Compilation of.Sorption Values 

Sorbed 
oncentratio 
n On the 
Solid in 
mmollg 
Unless 
Noted 

Data Flnal pH Notes 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) ' 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100s) 

Rd for D= 
Desorption 
Experlment, 

A= Absorption 
Experlment 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Sorbent 
Surface Are; 

(m.ml9) 

Tempera- 
ture (C) 

21901 8.21 AA 25 1E-8M A I  

A I  AA 

AA. 

65 

25 

1 E-5M 

1E-8M A I  

A I  AA 

AA 

25 

65 

1 E-5M 

1 E-8M 
I 

I Calculation by Grant Env. to 100% bentonite, assuming AA 

AA 

25 

65 

1 E-5M 

1 E-5M A I  

A I  2197 

2198 

AA 

AA 

25 

25 

1 E-8M 

1 E-5M A I  

AA 25 1 E-8M A I  

A I  
65 

25 

1 E-8M 

1 E-5M 

AA 

AA A I  no significant sorption on 90% quartz 
I Calculation by Grant Env. to 100% bentonite, assuming I 25 

65 

1 E-8M 

1 E-5M 

PA 

AA 

- 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite, assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Calculation by Grant Env. to 100% bentonite. assuming 
no significant sorption on 90% quartz 

Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 

1 E-8M A I  25 

25 

AA 

AA 1 E-SM A I  + 65 IE-EM AA 

AA 25 1.00E-04 747 

2210 

AA 25 1.04E-05 747 

747 I Rd calculated by Grant Env. using P64 data I 5 

5 

1.05E-05 

I .Ol E-04 

AA 

AA A 1 120 747 
~~ 

Rd calculated by Grant Env. using P64 data 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (a 
and its Calculated) 
valence Rd Value 

Sorbent 
Density 

glcc , 
(Unless 
Noted) 

Rd Method 

-. -. -- -- ---- __ 

Compilation of Sorption Values 
- 

Data 
Row 

Solutlon 
Volume to  

Sorbent 
Mass Ratla 

(mllg) 

Equill- 
bratlon 
Time In 

Days 

Solutlon Medium 
Unlts of 

Published RI 
Rd standard, 
Ired to mllg 

Sorbent 
i (Solid Medium) 

I state I 
221 1 

2212 

- 
1.449 0.01M NaHC03 

Na sat. montmorillonite Saz-1, 
ADache Co.. AZ mllg 

mllg 

30 

30 

10 

10 1.767 Na sat. montmorillonite Saz-1, 
Apache Co., AZ 

Na sat. montmorillonite Saz-1, 
ADache Co.. AZ 

0.01M NaHC03 

0.01M NaHC03 2213 

2214 

- 30 10 mllg 

mllg 

1.850 

13.900 0.01M NaHC03 Na sat. montmorillonite Saz-1, 
Apache Co., AZ 

Na sat. montmorillonite Saz-1, 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1, 
Aoache Co.. AZ 

30 10 

10 2215 64 I U(V1) I 63.4 0.01M NaHC03 30 rnllg 

rnllg 

63.431 

67.526 2216 64 1 U(VI) 1 67.5 0.01M NaHC03 I BR 30 10 

10 2217 rnllg 80.541 30 
Na sat. montmorillonite Saz-1. 

Apache Co.. AZ 
Na sat. montmorillonite Saz-1, 

Apache Co.. AZ 
Na sal. montmorillonite Saz-1, 

ADache CO.. AZ 

0.01M NaHC03 

0.01M NaHC03 

O.OlM NaCl 

2218 mllg 30 10 85.851 

21 1.076 2219 64 I U(V1) I 211 mllg 30 

30 

10 

10 2220 64 I U(V1) 1 250 mllg 249.505 Na sat. montmorillonite Saz-1. 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1, 
Apache Co., AZ 

Na sal. montmorillonite Saz-1, 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1, 
Apache Co.. AZ 

Na sal. montmorillonite Saz-1, 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1, 
Apache Co., AZ 

Na sal. montmorillonite Saz-1. 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1. 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1, 
Apache Co.. AZ 

Na sat. montmorillonite Saz-1. 
Aoache Co.. AZ 

0.01M NaCl 

0.01 M NaCl 2221 

2222 

- 
30 10 mllg 

mllg 

334.691 

364.243 0.01M NaCl 10 30 . 

30 2223 mllg 381.1 67 10 0.01M NaCl 

0.01M NaCl 2224 

2225 

- I BR 30 10 mllg 

rnllg 

422.194 

531.030 0.01M NaCl 10 30 

30 2226 

2227 

- 
0.01M NaCl 10 inllg 

mllg 

533.595 

542.004 0.01M NaCl 10 30 

30 2228 .64 I U(VI) I 623 mllg 622.570 0.01M NaCl 10 

2229 64 I U(VI) I 632 mllg 632.129 0.01M NaCl 30 

30 

10 

10 2230 

2231 

- 

- 

Na sat. montmorillonite Saz-1, 
Apache Co., AZ 

Na sat. nontronite. API Clay std. 
33A 

O.OlM NaCl 637.853 

1.714 

mllg 

mllg 0.01M NaHC03 10 30 
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REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Initial 
'Orbate 

Solution 
Concen- 

ration, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbed 
Eoncentratlo 

nOn the  
Solid In 
mmollg 
Unless 
Noted 

. 
Notes ' 

Rd calculated by Grant Env. using P64 data 

Compilation of Sorption Values 

Rd for D= 
Desorption 

'Experiment, 
4= Absorptior 
Experiment 

Sorbent I 
Data 
Row 

Final pH 

221 1 1.44E-06 i 4.37507 

120 I 747 A 

A 2212 120 I 747 Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 2213 4.39E-07 A 

A 2214 I Rd calculated by Grant Env. using P64 data 

2215 1.04E-05 A 

A 

Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 2216 

2217 
- 
2218 ++- Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 

1.35E-06 A 

A 

2219 

2220 

- AA I 5  1.OlE-04 I A 120 I 747 Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data * 1 5  
1.04E-05 I '120 I 747 A 

A 2221 

2222 

- * 1 5  ' 1.40E-06 1 120 I 747 1 Rd calculated by Grant Env. using P64 data . 

120 I 747 I Rd calculated by Grant Env. using P64 data 1.01 E-04 A 

A 2223 120 I 747 1 Rd calculated by Grant Env. using P64 data 

2224 

222: 

- 
3.93E-07 A 

A 

Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 

222€ 

2227 

- 
3.46E-07 I A 120 I 747 Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 4.30E-07 A -  

A 222E I Rd calculated by Grant Env. using P64 data AA 25 

2225 

223C 

- 
1.39E-06 

1.04E-05 * 1.00E-04 

A .+j-+ 
06 1 

Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data A 

A 2231 AA 1 '  25 Rd calculated by Grant Env. using P64 data 
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Data 
Row 

Data 
Source 

Citation 

'ublished (or 
Calculated) 

Rd Value 

Units of 
Published Rd 

Rd standard- 
ized to  mllg Rd Method 

bration 
Time 

Days 

2243 

2244 

2245 

2246 

2247 

2248 

2249 

2250 

2251 

64 

64 

64 

64 

64 

64 

64 

64 

64 

BR 

BR 

BR 

BR 

BR 

BR 

BR 

BR 

BR 

30 

30 

30 

30 

30 

30 

30 

30 

30 

Compilation of Sorption. Values 
~ ~~ 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Sorbate 
(Analyte) 
and its 
valence 

state 

Solution 
Volume to 

Sorbent 
Mass Ratio 

(mhl)  

I Eaulll- 
Sorbent 

(Solld Medium) 
Solution Medium 

I I 

2.22 ml/g 2.215 0.01M NaHC03 BR 1 30 
Na sat. nontronite. API Clay std. 

33A 10 

10 ' 

1 I 
2236 64 

BR I 30 
Na sal. nontronite, API Clay std. 

33A 
Na sal. nontronile. API Clay sld. 

. 33A 
Na sat. nonlronile. API Clay sld. 

33A 
Na sat. nonlronite. API Clay std. 

33A 
Na sat. nonlronite. API Clay std. 

33A 

2.220 

2.382 

0.01M NaHC03 

0.01M NaHC03 BR I 30 10 

2.88 I mllg I 2.880 0.01M NaHC03 

0.01M NaHC03 

10 

10 3.12 I ml/g I 3.119 q-+ 
2239 64 

3.95 I mllg I 3.950 0.01M NaHC03 10 

Na sat. nonlronite, API Clay std. 
33A 

Na sat. nontronite. API Clay std. 
33A 

Na sal. nonlronite. API Clay std. 
33A 

10 4.145 

5.320 

0.01M NaHC03 

0.01M NaHC03 BR I 30 10 

2242 

7.59 I mllg I 7.586 0.01M NaHC03 10 

10 
Na sal. nontronite. API Clay sld. 

33A 
Na sat. nontronite. API Clay sld. 

33A 

29.267 

33.208 

' 0.01M NaCl 

0.01M NaHC03 BR I 30 10 

Na sal. nontronite. API Clay sld. 
10 80.956 

97.383 

0.01M NaCl 

0.01M NaHC03 

33A 
Na sal. nontronile. APi Clay sld. 

10 33A 
Na sat. nontronite, API Clay std. 

33A 
Na sat. nontronite, API Clay std. 

33A 
Na sat. nontronite, API Clay std. 

33A 

273 I mllg 1 272.692 O.OlM NaCl 10 

10 

~~ 

0.01M NaCl 

0.01 M NaCl 

299.872 

324.884 10 

10 0.01M NaCl 
Na sat. nontronite, API Clay std. 

33A 
Na sal. nontronile, API Clay std. 

33A 

337.268 

490.364 0.01M NaCl 10 

10 
Na sat. nontronite, API Clay sld. 

33A 
Na sat. nonlronite. API Clay std. 

33A 
Na sal. nontronite. API Clay std. 

33A 

518.445 

545.431 

0.01M NaCl 

' 0.01M NaCl 10 

2252 I 64 548 I mllg I 548.003 0.01M NaCl, BR I 30 10 
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Compilation of Sorption Values 
- 

Data 
Row 

- 
2232 

2233 

2234 

- 

Initial 
Sorbate 
Solution 
Concen- 

ration, Molal 
(Unless 
Noted) 

2235 

2236 

- 

2237 

223e 

- 

2235 

224C 

- 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

2244 

224: 

- 

Ternpera- 
ture (C) 

2241 

224: 

- 

Final pH 

~ 224; 

AA 

~ 2241 

25 

224! 

225( 

- 

A 1 95 ' I 861 I 

225: - 

I Rd calculated by Grant Env. using P64 data 

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

1.04E-05 

1.01E-04 

Rd for D= 
Desorptlon 
Experlment, 
I= Absorptlon 

Experiment 

. Sorbed 
Concentratio 

Sorbent n On the 

Sorbent 
Cation 

Exchange 
Capacity Surface Area Solid in Notes 

(CEC meq, (rn.mkl) mrnollg 
Unless 
Noted 1009) 

'AA 

A 

A 

5 

95 861 Rd calculated by Grant Env. using P64 data 

95 861 Rd calculated by Grant Env. using P64 data 

A I 95 I 861 1 I Rd calculated by Grant Env. using P64 data 

A 

A 

AA 

95 861 Rd calculated by Grant Env. using P64 data 

95 861 Rd calculated by Grant Env. using P64 data 

65 

' A  

A 

1.00E-04 

95 861 Rd calculated by Grant Env. using P64 data 

95 861 Rd calculated by Grant Env. using P64 data 

A 

A 

95 861 Rd calculated by Grant Env. using P64 data 

95 861 Rd calculated by Grant Env. using P64 data 

AA 

A 

A 

A 

5 

95 861 ' Rd calculated by Grant Env. using P64 data 

95 86 I Rd qlculated by Grant Env. using P64 data 

95 861 Rd calculated by Grant Env. using P64 data 

1.05E-05 

AA 25 1.44E-06, A I 95 I 861 1 I Rd calculated by Grant Env. using P64 data 

1.43E-06 A I 95 I 861 I 1 Rd calculated by Grant Env. using P64 data AA 

AA 25 4.37E-07 A I 95 I 861 1 ~ ~ ~~~~ 

I Rd calculated by Grant Env. using P64 data 

AA 5 4.39E-07 A 1 95 I 861 I I Rd calculated by Grant Env. using P64 data 

AA 1.04E-05 

1.00E-04 

65 

25 2241 .AA 

65 1.35E-06 ' A 1 95 I 861 I I Rd calculated by Grant Env. using P64 data AA 

AA 25 A I 95 I 861 I ~~ ~ 

I Rd calculated by Grant Env. using P64 data 1.04E-05 

3.51 E-07 65 A 1 95 I 861 I I Rd calculated by Grant Env. using P64 data AA 

AA 5 1.04E-05 

4.38E-07 224( AA 25 

AA 1.44E-06 

1.01E-04 

25 

5 AA 

AA 

AA 

AA 

AA 

5 3.93E-07 

65 3.46E-07 

1.01 E-04 225' 65 

65 1.04E-05 A I 95 I 861 I I Rd calculated by Grant Env. using P64 data 



Compilation of Sorption Values 

Solution 
Volume to  

Sorbent 
Mass Ratla 

(mllg) 

Sorbate Sorbent 
Density 

(Unless 
and its Calcu'ated) 
valence Rd Value 

state Noted) 

glcc Rd Method Sorbent 
(Solid Medium) 

(Analfie) Published (Or units of Rd standard- Solution Medium 
Published Rd ized to  mllg 

U W )  564 m ilg 564,43,. 0.01M NaCi BR 

BR UP4 614 rnilg 614.289 

BS U(W 0.09332 m3kg 93.320 

Na sat. nontronite, API Clay std. 
33A 

Na sat. nontronite. API Clay std. 
33A 

Wyoming bentonite MX-80 

0.01M NaCl 

synthetic ground water, TDS of 306 
mgll 

. 
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Equlll- 
bratlon 
Time In 
' Days 

Data 
Source 

Citation # 

Data 
Row 

2253 

2254 

- 
30 10 64 

64 30 

6 

10 

100 2255 

2256 

- 
68 

72 62 

10 3704 2257 110 

2258 

2259 

- 
10 313 110 

110 10 

10 

313 

313 110 

2261 110 10 3704 

313 2262 110 10 

10 2263 110 313 

2264 110 10 

10 

313 

35714 2265 

2268 

- 
110 

110 10 313 

2267 110 10 

10 

313 

35714 110 

110 10 

10 

3704 

3704 227C 110 

2271 110 10 313 

10 3704 2271 110 

227: 110 10 35714 

. 



Compilation of Sorption Values 

REDOX Conditions 
(Numeric Entries 

are Eh In mv) 

Tempera- 
ture (C) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meq, 
1009) 

Sorbed 
Concentratlo 

Sorbent n On the 
Surface Area Solid In 

Unless 
Noted 

(m.mlg) mmollg 

lnitial 
'Orbate 

Concen- 
ration, Molar 

(Unless 
Noted) 

Solution 
Rd for D= Final Sorbate 

Desorption Solution 

Experiment, 
tration, Molar A= Absorptloi 

(Unless 
Noted) Experiment 

Concen- 

95 

95 

861 

861 

Rd calculated by Grant Env. using P64 data 

Rd calculated by Grant Env. using P64 data 

Notes Data 
Row 

Final pH 

2253 

2254 

- 
1.40E-06 

2255 8.5 751080 I I I 2.1 E-7M 

2256 

2257 8.85 
2.16E-6M or I I _  I 97 I A 

2.45E-7M 1 
2.16E-6Mor I 

2258 8.94 I 97 I 2.45E-7M I l M  
2259 

2260 

- 
2.16E~6M or I I .  I 97 I 8.72 

8.43 

A 
2.45E-7M 1 

2.16E-6Mor I 97 

97 

I 2.45E-7M I I A  
2261 

2262 

- 2.16E-6Mor 2.45E-7M I I L A  

1.90 

1.68 
2.16E-6Mor 1 I .  97 

I I I 

2.45E-7M I t+ A 
2.45E-7M 

A 

A 

A 

A 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2263 1.88 AA I 20 I 97 I 
2264 8.72 I 97 I 2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M 

226: 97 

97 

8.92 

2.18 

2.46 

226f 

2261 

- 
.I 97 I 2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 226f 

226s 

- 
AA 1 20 I 97 I 1.95 

3.01 I 97 I A 
2.45E-7M I 

2.16E-6Mor I A 
227t 

227' 

- I 97 I 2.76 

2:91 

2.45E-7M 1 I n  

I 97 I A 

A 

2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M I 97 I 227; 2.18 

227: - 2.16E-6Mor 2.45E-7M I I A  I 97 I AA 20 3.21 
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~ 3704 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

~ 951.180 

Compilation of Sorption Values 
- 

lata 
70W 

- 
1274 

!275 

!276 

!277 

227.5 

227s 

228C 

2281 

2282 

2282 

2284 

2285 

2282 

228i 

228t 

2286 

229( 

229’ 

229: 

229: 

- 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

- 
- 
- 

- 

- 

- 
- 

- 

Sorbate Solutlon 
Volume to 
Sorbent 

Mass Ratio 
(mhl)  

Equill- 
bration 
Time In 

Days 

Data 
Source 

Citatlon # 

(Analyte) Published (or 
and Its Calculated) R, 
valence Rd Value I I Unitsof 

Rd standard, 
ized to  mllg 

Solution Medium Sorbent 
(Solid Medium) 

state 1 
10 313 110 110.840 0.1M NaN03 Na sat. montmorillonite (Saz-1. 

Apache Co.. Arizona) U(VI) I 110.8 I mllg 

10 ,313 110 126.270 0.1M NaN03 Na sat. mon<morillonite (Saz-1. 
Apache Co.. Arizona) 

I ?s 10 313 0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Aoache Co.. Arizona) 

110 127.510 

149.840 ,z 
BS 

110 35714 

3704 

10 

10 

r - -  

0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

110 209.420 

221.320 3704 

313 

10 

10 

221.3 

228.8 

230.4 rnllg 

110 

110 228.800 0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

~ 

,230.360 I Bs 10 3704 110 

110 I Bs 290.7 * 290.670 0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

313 

35714 . 

10 

10 I BS 0.1 M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
ADache Co.. Arizona) 

110 344.180 

443.800 I Bs 110 3704 

313 

10 

10 

443.8 

453.8 

482.2 mllg 

0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 110 I Bs 453.750 

482.240 I Bs 10 313 0.1M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

110 

-t 357 14 UWI) I 540.7 I mllg 540.740 10 

10 

110 

110 587.090 0.1 M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

35714 

313 634.720 10 0.1M NaN03 

0.1M NaN03 

O.1M NaN03 

0.1 M NaN03 

0.1M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

110 

p- 10 35714 655.090 655.1 

667.7 667.650 I .BS 10 35714 II, I BS 921.050 3704 

313 

10 

10 

921.1 

. 924.150 I Bs 

10 UWU 951.2 mllg 
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Compilation of Sorption Values 

Sorbent 
Surface Area 

(m.m/g) 

Sorbed 
Concentratio 

n On the 
Solid in Notes 
mmollg 
Unless 
Noted 

Rd for D= 
Desorption 
Experiment, 

A= Absorption 
Experiment 

'Orbent 

Cation 
Exchange 
Capacity 

(CEC meql 
1009) 

9 7 1 ' 1  

Final Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molal 
(Unless 
Noted) ' 

REDOX Conditions 
(Numeric Entries 

Tempera- 
ture (C) are Eh In mv) 

AA 20 A I  
2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2275 I 0.17 AA A I  20 

20 

~ 

2276 1 3.25- AA A I  2.45E-7M 

AA 20 A ' I  2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M 

97 I 
AA 

~ 

20 A I  

AA 20 A I  97 I 
A I  20 

20 

AA 

AA 2.45E-7M 
2.16E-6M or 

2202) 0.13 20 AA 

AA 

2.45E-7M 
2.16E-6M or 

2203 I 2.19 20 2.45E-7M 
2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

I I 

97 2204 I 3.97 AA 20 A I  I 
2205 I 4.00 ~~ AA 20 A I  

AA 20 97 
I I 

AA 20 

AA 20 A I  

~~ ~ 

97 

97 20 

20 

AA 

AA A I  

2291 1 
2292 

A I  AA 

AA 

20 

20 A I  2.45E-7M 
2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M 

I 

2293 1 7.07 AA 20 A I  97 , 

97 2294 1 4.24 AA 20 A I  
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- - - I _ . -  .- -- - --- - - - - - ~ -- ~ ___ 

Compilation of Sorption Values 
- 

lata 
tow 

- 
1295 

1296 

!297 

!298 

!299 

!300 

!301 

!302 

!303 

!304 

1305 

!30f 

2307 

230t 

2301 

231( 

231' 

231; 

231: 

231r 

231! 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

I 

I Sorbate 
(Analyte) 
and i ts 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Mass Ratla 

(rnllg) 

Equlll- 
bratlon 
Tlme In 

Days 

Published (01 

Calculated) 
Rd Value 

Data Units of 
Published Rc 

Rd standard. 
Ired to  mllg 

Solution Medium Sorbent 
(Solid Medium) 

Rd Method Source 
Citation # 

I 
BS 35714 .+ 0.1 M NaN03 

0.1M NaN03 

0.1 M NaN03 

0.1M NaN03 

0.1 M NaN03 

0.1M NaN03 

0.1M NaN03 

0.1M NaN03 

0.1 M NaN03 

0.1M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-I. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-I, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-I. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-I, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-I, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-I, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-I, 
Apache Co.. Arizona) 

991.230 

1092.720 

U(V1) mllg 

mllg BS 

BS 1138.980 357 14 

35714 

mllg 

mllg 

~ 

1295.980 BS 110 1 U(VI) I 1296.0 

mllg 1320.280 35714 

10 35714 

BS 

BS 

1320.3 

1886.4 1886.380 

2742.530 

mllg 

mllg BS I10  I U(VI) I 2742.5 

mllg 3055.640 . BS 

BS 

3055.6 

3256.9 --I-- 35714 

3256.870 

3297.51 0 

mllg 

mllg BS U(W) 1 . 1.10 '1 3297.5 

110 U(VU 3466.5 BS 35714 

313 

3466.520 

3688.090 

rnllg 

mllg BS O.1M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-I, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

3688.1 

3812.3 

3981.5 

mllg 3812.260 BS 

BS rnllg 0.1 M NaN03 Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 3981.470 

4318.840 

- ~ ~~~ 

O.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) + 35714 

m lig BS 

BS 

4318.8 

4402.3 mllg 4402.270 0.1M NaN03 Na sat. montmorillonite (Saz-I. 
Apache Co., Arizona) 

mllg 4786.900 0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

BS 

BS 

4786.9 

0.1 M NaN03 Na sat. montmorillonite (Saz-I, 
Apache Co., Arizona) 

35714 

3704 

5690.080 

6560.020 BS Na sat. montmorillonite (Saz-I, 

Na sat. montmorillonite (Saz-I, O.IM NaN03 

6560.0 

6680.2 BS 35714 + I 

6962.690 BS 110 U(VU 6962.7 mllg 
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initial 
‘Orbate 

Concen- 
ration, Molar 

(Unless 
Noted) 

Soiution 
Rd for D= 

Solutipn Desorption 
Experiment, 

A= Absorption 
Experlment 

Final Sorbate 

Concen- 
tration, Molar 

Noted) 

Final pH 
REDOX Conditions Tempera- 

ture (C) (Numeric Entries 
are Eh in mv) 

Cation 
Exchange 
Capacity 

(CEC meq/ 
$009) 

Sorbent 
Surface Are, 

(m.m’g) 

Compilation of Sorption Values 
- 

Data 
Row 

- 
2295 

Sorbent I Sorbed 
:oncentratio 
n On the 
Solid in 
mmoilg 
Unless 
Noted 

Notes 

2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M . 

97 . 

97 

97 

97 

2296 

2297 
2.16E-6Mor I I .  

‘ A  
2.45E-7M I 

2.16E-6Mor I 
2298 

2299 

- 
M 

2.45E-7M I 
2.16E-6Mor I 

8.06 AA 20 A 
2.45E-7M 

2.16E-6M or I I 
2300 

2301 

- -F-t-- 7.43 AA 20 

M 
2.45E-7M I 

2.16E-6Mor I I 97 2.45E-7M 

2301 7.76 I I 97 

2302 7.50 I ,I 1:. 
4.61 

2.16E-6Mor 1 I .  I 97 2.45E-7M 
2.16E-6Mor I A 

2304 I . 9 7  2.45E-7M 

2.45E-7M 
2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M. 

2305 

230€ 

- I 97 

230i 

230t I 97 A 

A 

A 

A 

A 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

’ 2.45E-7M 

2.45E-7M 

2.45E-7M 

I 97 2301 

231( 

231 ‘ 

- ---E+ 6.90 

I 97 

231: 

231: 

- 

I 97 2.45E-7M 
2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M 

7.58 I AA I 2o I 97 2311 

231! 
- I 97 
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Published (Or 
Calculated) 

Rd Value 

Units of Rd standard- 
Published Rd ized to  mllg Rd Method 

bratlon 
Time In 

Days 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Mass Ratio 

(mllg) 

I Equlll- Data 
Source 

Xtatlon #/ 

Data 
Row 

Solution Medium Sorbent 
(Solid Medium) 

2316 110 7014.2 I mllg I 7014.160 0.1M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

35714 

2317 

2318 

- * 
BS 

3704 110 

110 

7586.6 7586.620 

7966.360 0.1 M NaN03 Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 313 

357 14 231 9 110 8228.6 I mllg I 8228.620 0.1 M NaN03 

0.1M NaN03 

Na sat. mont,morillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1. 
ADache Co.. Arizona) 232C 

2321 

- 
BS 1 10 3704 110 

110 

9642.1 9642.100 

10088.0 10088.040 313 0.1 M NaN03 
Na sat. montmorillonite (Saz-1, 

Apache Co., Arizona) 

2322 

2323 

- 
313 0.1M NaN03 Na sat. montmorillonite (Saz-1. 

Apache Co., Arizona) 110 

110 

10256.0 10256.010 

10653.4 10653.430 0.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

3704 

35714 2324 110 10881.5 I mllg I 10881.480 0.1 M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
ADache Co.. Arizona) 2325 110 

~ ~~~ 

11253.8 1 mllg I 11253.780 313 

3704 2326 110 11776.3 I mllg 1 11776.270 BS I 10 0.1 M NaN03 

0.1 M NaN03 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1. 
ADache Co.. Arizona) 2327 

2328 

- 
BS I 10 313 110 

110 

1201 3.1 12013.060 

12394.9 12394,880 O.1M NaN03 Na sat. montmoriilonite (Saz-1, 
Apache Co., Arizona) 3704 

3704 232s 110 12938.4 - I mllg 1 12938.420 0.1 M NaN03 

0.1M NaN03 

0.1M NaN03 

0.1M NaN03 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co.. Arizona) 

233C 

2331 

- 
110 3704 13034.5 13034,460 

13493.7 13493.650 

BS 10 

110 

~~ 

35714 

2332 

2333 

- 
3704 110 

110 

13569.6 13569.580 

'1 3737.7 13737,700 0.1M NaN03 Na sat. montmorillonite (Saz-1, . 
Apache Co.. Arizona) 3704 

35714 2334 

2335 

- 

~ 

0.1 M NaN03 Na sat. montm'orillonite (Saz-1, 
Apache Co.. Arizona) 14226.8 14226.810 

14364.7 14364.690 

110 

110 I Na sat. montmorillonite (Saz-1, 
Aoache Co.. Arizona) O.1M NaN03 35714 

3704 2336 - 110 O.1M NaN03 Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 14466.1 mllg 14466.130 

I 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Final Sorbate 
Rd for D= Solution 

Desorption Concen- 
tration, Molar Experlment, 

(Unless A= Absorption 
Noted) Experiment 

Sorbent 
Surface Area 

(m.m/g) 

97 . 

Sorbed 
Concentratio 

n On the 
Solid in Notes 
mmollg 
Unless 
Noted 

2.45E-7M I A 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
100g) 

REDOX.Conditions 
(Numeric Entries 

are Eh in mv) 

Tempera- 
ture (C) 

Final pH 
Row 

- 
2316 

I I 
2.16E-6M or I 7.11 AA 20 

2317 5.24 AA 20 97 I 2.45E-7M I I n  
2318 5.14 AA 2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.45E-7M 

20 

20 2319 5.41 AA 97 . I I 
2320 6.85 AA 20 2.16E-6M or I I .  

97 I I A 2.45E-7M I 
2.16E-6Mor I 

2321 

2322 

- 
20 6.44 

6.78 

AA 

AA 

M 2.45E-7M 

A 

A 

A 

2.46E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

' 2.45E-7M 

2.45E-7M 

20 97 I I 
2323 5.74 

7.21 

AA 

' A A  

20 

20 2324 

2325 6.51 AA 20 

20 

A 
2.45E-7M I 

2.16E-6M or I 2326 5.75 AA 2.45E-7M I I M  
2327 6.39 AA 20 2.16E-6M or 1 I .  

A 2.45E-7M I 
2.16E-6M or I 2320 

2329 

- 
5.49 

5.95 

AA 

AA 

20 

20 

M 
2.45E-7M 

A 

A 

A 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 
2.45E-7M 

2.16E-6M or 

2.45E-7M 

2.45E-7M 2330 

2331 

- ) 
97 

6.59 

5.26 

AA 

AA 

20 

20 

2332 6.10 AA 20 A 
2.45E-7M 

2.16E-6Mor I 
2333 

2334 

- 
5.73 AA 20 97 I I I M 

2.45E-7M I 
2.16E-6Mor I 5.51 AA 20 A 

2.45E-7M I 
2.16E-6Mor I 

2335 

2336 
- 

20 6.70 

5.07 

AA 

A A .  

M 2.45E-7M 

A 
2.16E-6M or 

2.45E-7M 20 
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Solution Medium 

0.1 M NaN03 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

U(VI) ' 

U ( W  

15742.2 mllg 15742.190 

15923.6 mllg 15923,590 

U(V1) 

U(VI) 

18166.2 mllg 18166.240 

. 18487.9 mllg 18487.870 

U(V1) 

U(V1) 

18627.3 mllg 18627,280 

18852.2 mllg 18852.210 

U(VI) 

U(V1) 

24970.7 rnllg 24970.710 

25511.4 rnllg 25511.440 

U(VI) 

U(VI) 

31166.2 rnllg 31 166.220 

34520.8 mllg 34520.800 

Compilation of Sorption Values 
- 

Data 
Row 

- 
2337 

2338 

2339 

2340 

2341 

2342 

2343 

2344 

2345 

2346 

2347 

2348 

234s 

235C 

2351 

235; 

235: 

2351 

235: 
2356 
2351 
235t 
235! 
236( 

_. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 
- 
- 
- 
- 
- 

Sorbate 

I 
Solution 

Volume to  
Sorbent 

Mass Ratio 
(mild 

Equill- 
bratlon 
Tlme in 

Days 

Data 
Source 

Citation # 

Units of Rd standard- 
Published Rd k e d  to mllg 

(Analyte) Published (or 
and its Calculated) 
valence I l l  Rd Value 

Sorbent 
(Solid Medium) 

Rd Method 

state 

110 U(VI) I 14772.9 I rnllg 1 14772.890 BS 10 3704 
Na sat. montmorillonite (Saz-1. 

Apache Co.. Arizona) 
Na sat. montmorillonite (Saz-1, 

Apache Co., Arizona) 
Na sat. montmorillonite (Saz-1, 

Aoache Co.. Arizona) 

110 0.1M NaN03 BS 

BS 

10 

10 

35714 

35714 0.1M NaN03 110 

0.1M NaN03 BS 10 313 Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co., Arizona) 

Na sat. montmorillonite.(Saz-l, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1, 
Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1. 
Aoache Co.. Arizona) ' 

110 

110 0.1 M NaN03 BS 

BS 

10 

10 

35714 

35714 U(V1) I 18519.7 I mllg F I 18519.690 110 

110 0.1 M NaN03 BS 

BS 

35714 

313 

10. 

10 110 

0.1M NaN03 BS 10 3704 19320.9 19320.920 

19441.5 19441.500 

19535.1 mllg 19535.130 

110 

110 BS 

BS 

0.1M NaN03 10 

10 

313 

35714 110 

110 1;'; 1 22009.2 1 mllg 1 . 22009.220 , 

23448.5 mllg 23448.460 

U(V1) 23992.5 rnllg 23992.500 

0.1 M NaN03 BS 10 35714 Na sat. montmorillonite (Saz-1, 
.Apache Co.. Arizona) 

Na sat. montmorillonite (Saz-1.. 
110 0.1M NaN03 BS 

BS 

10 

10 

313 

35714 

Apache Co.. Arizona) 
Na sat. montmonllonite (Saz-1. 

110 

110 

Aoache Co.. Arizona) 

0.1M NaN03 BS 10 35714 Na sat. montmorillonite (Saz-1. 
Apache Co., Arizona) 

Na sat. montmorillonite (Saz-1, 
Aoache Co.. Arizona) I 0.1M NaN03 BS 10 313 110 

110 
Na sat. montmorillonite (Saz-1, BS 313 0.1 M NaN03 10 

10 

116 
116 
0.9 
9 

1.7 
0.9 

Apache Co., Ahzona) 
Na sat. montmorillonite (Saz-1, 

313 110 BS 

BS 
BS 
BS 

Aoache Co.. Arizona) 
DI 
DI 

bentonite 
bentonite 
bentonite 
bentonite 
bentonite 
bentonite 

50 
100 
50 
50 ' 

50 
100 

8.000 
30.000 
50.000 
60.000 
66.000 

100 100.000 

120 
120 
120 
120 
120 
120 

BS 
BS 
BS , 
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Compilation of Sorption Values 

Initial 
Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Final Sorbate 
Solution 
Concen- 

tration, Molar 
(Unless 
Noted) 

Sorbent 
Cation 

Exchange 
Capacity 

(CEC meql 
1009) 

Sorbed 
Concentratio 

n On the 
Solid in 
mmoilg 
Unless 
Noted 

Rd for D- 
Desorption 
Experiment, 

4= Absorptlor 
Experiment 

REDOX Conditions 
(Numerlc Entries 

are Eh In mv) 

Sorbent 
trface Are 
(m.ml9) 

Data 
Row 

Tempera- 
ture (C) 

Flnal pH Notes 

2337 

2338 

- 
A 

97 I 2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

, 2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

6.60 

5.24 

AA 

AA/ 

20 

20 97 I I A 

A 2339 

2340 

- 
AA 20 6.95 

,6.08 

97 

97 AA 20 A 

' A  2341 

2342 

- 97 I 7.24 

6.66, 

AA 

AA 

20 

20 97 I I A .  

A '  2343 

2344 

- 97 I 5.72 

6.40 

AA 

A A .  

20 

20 A 97 I 2.45E-7M 
2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2.45E-7M 

2345 6.00 .AA 20 
97 I A 

A 2346 

2347 

- 
20 6.18 

6.95 

A A '  

AA 

97 

97 

I 

20 A 

A 2348 6.44 AA 20 '97 I 
2349 5.79 AA 20 A 97 

235a 
- 
2351 

97 I 6.33 

6.18 

AA 

AA 

20 

20 

A 

A 97 I 2.45E-7M 

2352 6.59 AA 20 
2.16E-6M or 

2.16E-6M or 

2.16E-6M or 

2.45E-7M 

2.45E-7M 

2.45E-7M. 

A 

A 2353 

2354 

2355 
2356 
2357 

2359 
2360 

- 

- 
- 
- 
- 
2358 - 
- 
- 

97 I 6.58 

6.05 

AA 

AA 

20 

20 

20 
20 
20 
20 
20 
20 

A 97 

The Rd is an average value. 
The Rd is an average value. 
The Rd is an average value. 
The Rd is an average value. 
The Rd is an average value. 
The Rd is an average value. 

9.5 
9.5 
9.5 

aerobic 
aerobic 
aerobic 
aerobic 
aerobic 
aerobic 

A 
A 
A 
A 
A 

A 
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Compilation of Sorption Values 

7 Equlli- Sorbate I I Solutlon 
Volume to 

Sorbent 
Mass Ratio 

(mllg) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Data 
Source 

Citation # 

Data 
Row 

I d  standard, 
k e d  to  mllg 

Sorbent 
(Solid Medium) 

Units of 
Published RI 

bratlon 
Rd Method I T h e  In 

Solution Medium 

I Days ' 

state 

U(VI) 110 llkg 
UWI) . 120 llkg 
U(VI) 140 llkg 
UWi) 290 llkg 
U(VI) 330 llkg 
U(V1) 370 llkg 

U(V1) 12 m Ilg 

DI 

1lO.OOT 
120.000 

120 
120 
120 
120 

bentonite 200 
100 
100 
200 
200 

bentonite 
bentonite 
bentonite 0.9 

BS 1.7 
120 
120 

122 

330.000 
370.000 

.12.000 

bentonite 
bentonite Di 200- 

10 GR-2 Syn. Ground Water, pHlO I 2367 

2368 

- 
smectites (nontronite) 

122 22.000 srnectites (nontronite) 10 GR-2 Syn. Ground Water, pHlO 

2369 

2370 

- 
27.000 smectites (nontronite) .. 122 

122 

10 

10 39.000 smectites (nontronite) GR-1 Syn. Ground Water. pH8 

2371 . 122 10. 42.000 

48.000 

smectites (nontronite) 

smectites (nontronite) 

BS 50 

2372 

2373 

2374 

- 

- 

GR-2 Syn. Ground Water, pHlO I 10 122 

122 72.000 smectites (nontronite) 10 GR-2 Syn. Ground Water. pHlO 

122 U(V1) I 76 I ml/g BS I 50 10 76.000 

127.000 

srnectites (nontronite) 

srnectites (nontronite) 2375 

2376 

- 
U(V1) I 127 I rnllg 10 122 

.122 

GR-1 Syn. Ground Water, pH8 

GR-1 Syn. Ground Water. pH8 

U(V1) I 147 I rnllg 147.000 smectites (nontronite) 10 

2377 
- 
2378 

363.000 smectites (nontronite) 10 122 

122 771.000 smectites (nontronite) 10 GR-2 Syn. Ground Water. pHlO 

2379 

2380 

- 
. mllg * 1007.000 smectites (nontronite) 10 122 

122 1032.000 10 smectites (nontronite) GR-1 Syn. Ground Water. pH8 BS 

BS 2381 

2382 

- 
smectites (nontronite) 122 

122 

1042.000 

1168.000 

10 

10 smectites (nontronite) GR-2 Syn. Ground Water. pHlO 

2383 122 UWI) I 1450 I mllg 1450.000 10 
. .  

smectites (nontronite) 

natural bentonite 
natural bentonite 

I 
I 
I 

NV Test Site Well RNM-2S 
NV Test Site Well RNM-2S 

2384 
2385 
- 
- 

U(V1) I 73.1 I mllg 
U(V1) 1 77.8 1 mllg 

166 
,166 

73.100 
77.800 

BS 42.9 
BS 27.9 

40 
40 
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Compilation of Sorption Values 

Sorbed 
:oncentratlo 
n On the 
Solid In 
rnmollg . 
Unless 
Noted 

Notes 
REDOX Conditions 
(Numeilc Entries 

are'Eh In rnv) 

lnitlal 
Sorbate 
Solutlon 
Concen- 

Flnal Sorbate 
Solution 
Concen- 

tratlon, Molar 
Tempera- 

'Ure tratlon. Molar .. . . 
Data 
Row 

Rd for D= 
Desorption 
Experiment, 

Experiment 
e Absorption 

Final pH 

Sorbent 
Cation 

Exchange 
Capaclty 

1009) 

Sorbent 
. Surface Are 

(C.C meq/ (m.mkl) 

aerobic 
aerobic 
aerobic 
aerobic 
aerobic 
aerobic 

AA 

20 
20 
20 
20 
20 
20 

23 1E-4M 

, A A  

AA 

23 1E-7M 

23 1 E-4M 

' A A  

AA 

23 1 E-5M 

23 1 E-6M 

AA 

AA 

23 8.16E-9M 

60 1E-7M 

AA 

AA 

23 8.16E-9M 

60 I E-4M 
~~ 

AA 

A A .  

60 1 E-5M 

60 1 E-5M 
. 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nonlronite. with 
minor Fe oxides, c&ite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% srnectite. identified as nontronile. with 
minor Fe oxides, calcite and silicates 

AA 

AA 

60 1 E-6M 

60 I E-4M 

Ai 

AA 

60 I E-6M 

23 1 E-7M 

AA 20 
AA 20 

qq= A 

The Rd is an average value. 
The Rd is an average value. 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

10 

The Rd is an average value. 

I The Rd is an average value. 
The Rd is an average value. 
The Rd is an average value. 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 

71.66 

71.66 2368 10 

8 1 1 71.66 1 54: 

71.66 

2369 

237C 

2371 

- 
AA , I 23 I -1E-5M I 8 

10 71.66 

71.66 

minor Fe oxides, calcite and silicates 
I Sorbent is 98% smectite. identified as nontronite. with 

2372 

237: 

- 
10 minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronile, with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite. identified as nontronite. with 
minor Fe oxides, calcite and silicates 

Sorbent is 98% smectite, identified as nontronite, with 

10 71.66 

7 1.66 2374 

237: 

2372 

- 
AA I 23 I 1E-6M I A I 71.66' I 546 8 

8 71.66 

71.66 237i 

237t 

- 8 

10 

' 8  

I minor Ee oxides. calcite and silicates 

71.66 *- 71.66 237: 

238( 

- 
A I . 71.66 I 546 8 - 

i 10 

238' 71.66 

71.66 238: 

238: 71.66 

56 to 72 
56 to 72 

23& 
238! 
- 
- 
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0.417 
0.417 
0.417 
0.417 
0.417 
0.417 
0.417 
0.417 
0.4 17 
0.417 
0.417 
0.4 17 
0.417 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

Compilation of Sorption Values 

Sorbate 
(Analyte) 
and Its 
valence 

state 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Solution 
Volume to  

Sorbent 
Mass Ratio 

Equlll- 
bration 
Time In 

Days 
( m l 4  

Data 
Source 

Citation # 

Published (or 
Calculated) 

Rd Value 

Units of 
Published Rd 

Data 
Row 

_. 

2386 
2387 
2388 
2389 

2390 

- 

Rd standard. 
ized to  mllg 

Sorbent 
(Solid Medium) 

Solution Medium Rd Method 

166 
166 
166 
166 

172 

168 mllg 
214 mllg 
271 mllg 
334 m 119 

166.000 
214.000 
271.000 
334.000 

natural bentonite 
natural bentonite 
natural bentonite 
natural bentonite 

Fe-rich smectite with <6% Fe-Mr 

DI 
DI 

NV Test Site Well RNM-2S 
DI 

BS 
BS 
BS 
BS 

BS 

BS 

0.68M NaCl 199.526 

257.040 

oxides, and phillipsite 
Fe-rich smectite with i 6 %  Fe-Mr 

172 0.68M NaCl oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mr 

, oxides, and phillipsite 
Fe-rich smectite with <6% Fe-Mr 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mr 

oxides, and phillipsite 
Fe-rich smectite with ~ 6 %  Fe-Mr 

oxides, and DhilliDSite 

2392 + 741310 

172 

172 

269.153 

741310.241, 

0.68M NaCl 

0.68M NaCl 

BS' 

BS 2393 

758578 I mllg 758577.575 0.68M NaCl . BS 

BS 

BS 
BS 
BS 
BS 

172 

172 812830.516 0.68M NaCl 812831 

4.15 mllg 
4.95 mllg 

. .  
Ca montmorillonite (Kula. Turkey 
Ca montmorillonite (Kula. Turkey 

uo 
u(vij 

synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 
synthetic groundwater 

2.610 
4.150 
4.950 
6.030 
6.290 
6.340 
9.380 
9.500 
9.570 
9.590 

2.62 
2.62 
2.62 
2.62 
2.62 
2.62 

101 
181 
181 
181 
181 
181 
181 
181 
181 
181 
101 
181 

uo 
vo11) 
uo11) uo uo 

U(V1) 

uo 
uo11) 
uo/1) 

U(VI) 

uo11) uo uo 

Ca montmorillonite (Kula, Turkey 
Ca montmorillonite (Kula, Turkey 
Ca montmorillonite (Kula. Turkey 
Ca montmorillonite (Kula, Turkey 
Ca montmorillonite IKula. Turkev 

BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 
BS 

BS 

svnthetic oroundwater 2.62 
2.62 
2.62 
2.62 

, .  
Ca montmorillonile (Kula. Turkey 
Ca montmorillonite (Kula. Turkey 

synthetic groundwater 
synthetic groundwater 
synthetic groundwater 

mllg 
mllg 

9.59 mllg 
10.13 mllg 
10.82 mllg 
11.38 mlla 

Ca montmorillonite (Kula, Turkey 
Ca montmorillonite (Kula, Turkey 
Ca montmorillonite (Kula. Turkey 
Ca montmorillonite IKula. Turkev 

10330 
10.820 
11.380 
11.660 
12.800 

synthetic groundwater 
synthetic groundwater 

2.62 
2.62 
2.62 
2.62 
2.62 

synthetic groundwater 
synthetic groundwater 
synthetic groundwater 

synthetic groundwater 

synthetic groundwater 

181 
181 
181 

181 

11.66 + Ca montmorillonite (Kula. Turkey 
Ca montmorillonite (Kula. Turkey 

Ca montmorillonite (Turgutlu. 
Turkey) 

Ca montmorillonite (Turgutlu. 
Turkev) 

0.417 
0.417 

2.64 2.930 

2.960 

0.417 

0.417 2412 

2413 

- 
181 2.64 BS 

181 
Ca montmorillonite (Turgutlu, 

Turkey) 
Ca montmorillonite (Turgutlu. 

Turkev) 

3.130 

3.630 

synthetic groundwater 

synthetic groundwater 

2.64 

2.64 

BS 

BS 

0.417 

0.417 

0.417 

2414 181 

2415 - 181 4.81 I rnllg 4.810 synthetic groundwater Ca montmorillonite (Turgutlu. 
Turkey) 2.64 BS 
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c 

Final pH 

Compilation of Sorption Values 

Rd for D= Sorbate 
Solution 

Solution Desorption Concen- 
tration, Molar Experiment* (Numeric Entries ture (c) Concen- 

are Eh in mv) tration, Molar A= Absorptior (Unless (Unless Noted) Experiment 
Noted) 

Initial Final Sorbate 

REDOX Conditions Tempera- Data 
Row 

- 
2386 
2387 
2388 
2389 

2390 

2391 

2392 

2393 

2394 

2395 

2396 
2397 
2398 
2399 

- 
- 
- 
- 

- 

- 

- 

- 

- 

- 
- 
- 
- 
- 2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 

241 1 

2412 

241 3 

241 4 

2415 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 

- 

- 

- 

- 

. 

Sorbed 
Concentrati 

Sorbent n On the 
Surface Area Solid In 

(mmlg) mmollg 
Unless 
Noted 

9 AA 20 D 
9 AA 20 A 
9 AA 20 D 
9 AA 20 A 

2.8 AA 20 . 1.10E-07 A 
~~~~ 

2.8 AA 20 1.29E-07 A 

2.8 AA 20 2.45E-07 A 
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Data 
Source 

Citation # 

Sorbate 
(Analyte) Published (a 
and its Calculated) 
valence Rd Value 

state 

Units of 
Published Rd 

Solution Medium Rd standard- Sorbent 
ized to  mllg (Solid Medium) 

Sorbent 
Density 

glcc 
(Unless 
Noted) 

Rd Method 

mllg 

mllg 

Ca montmorillonite (Turgutlu, 
Turkey) 4.820 

7,510 Ca montmorillonite (Turgutlu. 
Turkev) 

synthetic groundwater 

synthetic groundwater 

mllg 

mllg 

I ,  . 
Ca montmorillonite (Turgutlu. 

Turkey) 
Ca montmorillonite (Turgutlu, 

Turkev) 

synthetic groundwater 

synthetic groundwater 

8.600 

8.610 

mllg 

cdg 
cdg 
cdg 
cdg 
cdg 
cda 

12.270 Ca montmorillonite (Turgutlu. 

150.000 bentonite seawater 
160.000 bentonite seawater 
180.000 bentonite DI 

seawater 190.000 
190.000 bentonite DI 
200.000 bentonite seawater 

synthetic groundwater Turkey) 

bentonite 

186 
186 
186 
186 
186 
186 
186 
186 

U(W) 150 
U(VI) 160 
U(VI) 180 
U(V1) 190 
U(V1) 190 
U(VI) 200 
U(W) 230 
U(VI) 240 

Compilation of Sorption Values 

Solution 
Volume to  

Sorbent 
Mass Ratio 

( m h )  

Equlli-. 
bration 
Time in 

Days 

Data 
Row 

2416 0.41 7 

0.417 

2 

2 2417 

2418 

2419 

- 
I synthetic groundwater mllg I I Ca montmorillonite (Turgutlu, 

Tiirked 0.417 2 
I 

2 ,0.4 17 

2420 0.417 2 

2421 

2422 

- 
1 8,850 1 Ca montmorillonite (Turgutlu. Tiirked 1 synthetic groundwater 0.417 2 2.64 I BS ' 

0.417 2 Ca montmorillonite (Turgutlu. 
Turkey) 

Ca montmorillonite (Turgutlu, 
Turkev) 

synthetic groundwater 

synthetic groundwater 

mllg 

mllg 2423 181 1 U(VI) 1 10.57 0.417 2 

2424 181 I U(VI) I 12.27 0.417 2 

100 
100 
100 
100 
100 
100 
100 
100 

120 
120 
120 
120 
120 
120 
120 
120 

7 
'BS 

2428 
242s 
243C 
2431 
2432 

- 
._ 

- 
- - 

cda I 230.000 I bentonite I DI 

240.000 I bentonite . I DI 
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IozI I E'f 

a EO-3SL.6 oz w E'L 

a EO-30E'9 oz w E'L 

a 20-38 I' 1 oz w E'L 

a 20-308'1 oz w E'L 

a LO-36S.l oz w E'L 

I E'L 
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Appendix B 

Sorption References 
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Sorption Data References 

Authors . Year Title In Journal, Book, or Report Vol. No. pp. Publisher (Editors) 
Citation 

P# 

006 Sato, H. et at. 1992 29 9 873-882 
Effect of Dry Density on Diffusion of Some Radionuclides in 

Compacted Sodium Bentonite 
Adsorption of I- Ions on,Minerals for 1-129 Waste 

Management 

J. Nut. sei, Technol. 

027 Sazarashi. M. et at. 1994 J. Nuc. Sci. Technol. 31 6 620-622 
- 

028 Kozai, N.O. et al. 1993 Sorption Characteristics of Neptunium by Sodium-Smectite J. Nuc. Sci. Technol. 30 11 1153-1159 

Konishi. M. et al. - 1988 J. Nuc. Sci. Technol. 25 12 929-933 
Sorption Behavior of Cesium, Strontium. and Americium 

Ions on Clay Materials 
Effect of pH on Exchange-Adsorption or Precipitation of 

Lead from Landfill Leachates by Clay Minerals 
Atanassova, 1. And 1997 Adsorption-Desorption Characteristics of High Levels of 

Copper in Soil Clay Fractions 
The Effect of Fulvic Acid on the Sorption of Actinides and 

Fission Products on Granite and Selected Minerals 

030 

N.F. 036 

Okazaki. M. 037 

Ticknor. K.V., Vilks. P. 
046 and Vandergraf, T.T. 

10 13 1256-1261 Griffin, R.A. and Shimp. 1976 Environ. Sci. 8 Technol. 

Water Air Soil Pollution 

Applied Geochem. 

98 314 213-228 

11 555-565 1996 

J. wnrarn. nyari SdIVI nn Snrliiim Rontnnito DUUII, R.H. el al. I Y Y O  

u-ru I zaz 3 D I I -0LY Intercalated and Pillared Bentonite 
A Comparison of Radionuclide Sorption Databases Used in 

Recent Performance Assessments 13 347-363 J. Contam. Hydrology 1993 
McKinley, I.G. and 

Scholtis, A. 049 

050 >-ology 35 113 141-150 

051 Oscarson, D.W. et at. 1994 Sorption of Cesium on Compacted Bentonite Clays and Clay Minerals 42 6 731-736 

3 256-269 

"-..I. I, A _._I  ~ n n a  Towards an Understanding of the Sorption of U(VI) and I __-._- I ,  

~~ 

Neptunium(V) Sorption on Montmorillonite: An Experimental 
and Surface Complexation Modeling Study 

Sorption of Uranium and Cesium by Hanford Basalts and 
Associated Secondary Smectite 

Turner, D.R. et al. 1998 Clays and Clay Minerals 46 052 

055 Borovec. Z. 1981 The Adsorption of Uranyl Species by Fine Clay Chemical Geol. 32 45-58 

057 Ames, L.L. et al. 1982 Chemical Geol. 35 205-225 

"n. J. 41 880-882 ncn Griffin, R.A. and Au, ,n77 Lead Adsorption by Montmorillonite Using a Competitive n-., n-. n _ _  3011 3CI .  ooc. HI I annmtiir Fniiatinn I Y I  I A K  UUU 

41 53-57 Frost, R.R. and Griffin. ,977a Effect of pH on Adsorption of Arsenic and Seleniumfrom 
Landfill Leachate by Clay Minerals soil sei. sot, Am. J. - R.A. 061 

I A l - h t L - - -  I C --A 

1962 Adsorption of Cesium on Clay Minerals USGS Bull. 1140-A 3OPP. 
062 ""o,,luGiy, 0.a. OllU 

Fishman, M.J. 
ACS Sympos. Series 100. 

063 Allard, B. et at. 1979 Disposal of Radioactive Waste in Granitic Bedrock Radioactive Waste in Geologic 100 47-73 Am. Chem. SOC. 
Storage 

Sorption of Trace Constituents from Aqueous Solutions 

Sorption of Actinides in Well-Defined Oxidation States on 

Migration of the Actinides Thorium, Protactinium, Uranium, 
Neptunium, Plutonium, and Americium in Clay 

Sorption and Diffusion of 1-125 and Sr-90 in a Mixture of 

064 Ames, L.L. et al. 1983 onto Secondary Minerals: 1. Uranium Clays and Clay Minerals 31 5 321-334 

775-782 1982 Allard, B. et at. 068 

072 Torstenfelt, B. 1986 

Sci. Basis for Nuc. Waste 
Geologic Media Management V 

Radiochimica Acta 39 105-112 

Radiochimica Acta 76 3 143-151 073 Lee, J.O. et at. 1997 Bentonite and Crushed Granite Backfill of a Radioactive 
Waste Repository 

075 McLaren, R.G. and 1973b Studies on Soil Copper It. The Specific Adsorption of 
J. Soil Sci. 24 4 443-452 Crawford, D.V. Copper by Soils 



Sorption Data References 

Authors Year Title In Journal, Book, or Report Vol. No. pp. Publisher (Editors) Citation 
P# 

Fixation of Manganese by Clay Minerals Soil Sci. 121 1 2 1-24 Reddy, M.R. and 19j6 
Perkins, H.F. 079 

Sorption and Coprecipitation of Trace Concentrations of 

an Acid Uranium Mill Effluent Environment 

Bentonite 

08 1 Landa. E.R. et al. 1995 Thorium with Various Minerals Under Conditions Simulating lnorganica Chimica Acta 229 112 247-252 

354 ' 516 763-769 083 Wanner, H. et al. 1996 

Silva, R.J. and Nitsche, 
H. 085 

094 Nagasaki, S. et al. 1994 

A Thermodynamic Surface Model for Caesium Sorption on Fresenius J, Analytical Chem, 

1995 * Actinide Environmental Chemistry Radiochimica Acta 7017 1 377-396 

Radiochimica Acta 66/67 207-2 12 Colloid Formation and Sorption of Americium in the 
WaterlBentonite System 

Influence of Diffusant Concentration on Diffusion . 
Coefficients in Clay 

The Sorption of PlOPb, 21OBi and 21OPo on 

095 Cho, W.J. et al. 1993 Radiochimica Acta 60 159-1 63 

Radiochimica Acta 62 Ulrich, H.J. and 
Degueldre. C. 

Montmorillonite: A Study with Emphasis on Reversibility 
Aspects and on the Effect of the Radioactive Decay of . lgg3 096 81-90 

Adsorbed Nuclides 
Sorption of Strontium on Unconsolidated Glaciofluvial 

Strontium and Barium 
Sorption Characteristics of Radioiodide on Organophilic 

,097 . Grutter, A. et al. 1994 Deposits and Clay Minerals; Mutual Interference of Cesium, Radiochimica Acta 64 314 247-252 

100 Bors, J. et at. 1997 Radiochimica Acta 78 114 117-121 
Bentonite ' . 

101 de Llano, A.Y. et at. 1998 Cesium Sorption Studies on Spanish Clay Materials. Radiochimica Acta 82 114 275278 

102 Bors, J. et al. 1998 Radiochimica Acta 82 114 269-274 Sorption of Iodide, Cesium and Strontium on Organophilic 
Bentonite 

105 I .. Sorption of Americium at Trace Level on a Clay Mineral Radiochimica Acta 51 189-1 93 Stammose, D. and.Dolo, 1990 

Strontium, Technetium, 
:r PI-., Radiochimica Acta 39 97-104 

Adsorption of Metals by 
Geomedia. Variables, 

Hume, H.B. on Bentonite Mechanisms, and Model 
Oscarson, D.W. and 1998 Effect of So1id:Liquid Ratio on the Sorption of SR+ and Cs+ 

108 
E.A. Jenne (book 

ed:) 
chap. 12 277-289 

Applications 
Studies of Neptunium(V) Sorption on Quartz, Clinoptilolite, Adsorption of Metals by E.A. Jenne (book 

ed.) 
chap.4 131-148 Montmorillonite, and Alpha-Alumina Geomedia 109 Bertetti. F.P. et at. 1998 

Adsorption of Metals by 
Uranium(V1) Sorption onto Selected Mineral Surfaces. Key Geomedia. Variables, 

Geochemical Parameters Mechanisms, and Model 110 Pabalan, R.T. et al. 1998 Chap.3 99-130 

Applications 

Soil Sci. 76 331-343 
Mechanisms Responsible for Retention of Manganese in 

the Colloidal Fraction of Soil 
Hemstock, G.A. and 1953 

Low, P.F. 112 

Eriksen, T.E. and 
Jansson, M. 

1996 
Diffusion of I-, Cs+, and SR+ in Compacted Bentonite - 

Anion Exclusion and Surface Diffusion 
SKB-TR-96-16, SE9700075 116 

Swedish Nuc. Fuel 
20pp. and Waste Manage. 

Co., Stockholm 



Authors Citation 
D44 Year 

Sorption Data References 

. 

In Journal, Book, or Report Vol. No. pp. Publisher (Editors) 
. I 7  

Atomic Energy of A Critical Compilation and Review of Default Soil 

Environmental Assessments. 
Data for the Sorption of Actinides on Candidate Materials 

for use in Repositories 
Estimation of the Release and Migration of Lead Through 

Burial Ground 

Sorption of Selected Radionuclides on Secondary Minerals 
Associated with the Columbia River Basalts 

Radionuclide Sorption and Migration Studies of Getters for 
Backfill Barriers 

119 . Thibault, D.H. et at. 1990 SolidlLiquid Partition Coefficients, Kd. for use in AECL-10125 '104pp' Canada Ltd. 

120 Morgan, R.D. et at. 1988 

121 Rhoads, K. et al. 1992 Soils and Groundwater at the Hanford Site 218-E-128. PNL-8356 V.1., DE93002944 1 PNL 

UKAEC Hawell DOE-RW-87.094. AERE-R- 
12370, ILWRPI86IPllA 

Rockwell Hanford 
Operations, Energy 

Systems Group 
122 Salter, P.F. et al. 1982 

136 Nowak, E.J. 1980 SAND-79-1 110 57pp. Sandia Nat. .Lab 

RHO-BWI-LD-43, 
DE82006206 

LA-l2325-C, Proc. DOWucca 
Transport in Unsaturated Flow Systems Using Centrifuge Mt. Site Character. Proj. 

Techniques Radionuclide Adsorption 
Workshop at LANL 

150 Conca, J. 1992 125-1 52 LANL 

151 Meyer, R.E. 1979 PNL-SA-7352 1 231-330 

PNL-SA-7352 2 333-426 

Systematic Study of Metal Ion Sorption on Selected 
Geologic Media 

Statistical Investigation of the Mechanics Controlling 
Radionuclide Sorption, Part I I  154 Mucciardi, A.N. et al. 1979 

PNL-SA-8571 V.2. Waste 

2 Systematic Study of Nuclide Adsorption on Selected 
Geologic Media 

Isolation Safety Assessment 
Program, Task 4, Third 155 Meyer. R.E. 1980 

Contractor Information Meeting 

1-60 

PNL-SA-8571 V.2, Waste 

2 135-158 Laboratory Studies of Pu-237 Sorption on Selected 
Minerals Under Anoxic Conditions 

Isolation Safety Assessment 
Program, Task 4, Third 156 Relyea. J.F. et at. 1980 

Contractor Information Meeting 

PNL-SA-7617. (also in PNL-SA, 
8571, v.2, p,,59-172) 

tnects or nyarogen reroxtae pretreatment or u a y  
Minerals on the Adsorption.of Sr-85 and Tc-95m Under 

Anoxic Conditions 

Relyea, J.F. and 
157 Washburne. C.D. 

1979 
- - - - . - 

Sorption Behavior of 3-85, (3-137, and Tc-95m Under 
Normal Atmospheric and Reduced Oxygen Levels 

PNL-SA-7928. (also in PNL-SA 

PNL-SA-8448. (also in PNL-SA 
8571, v.2, p.173-212) 

8571, v.2, p.213-234) 

J'F' et lg80 

159 Rai. D. et al. 1980 Interactions of Plutonyl (VI) with Soil Minerals 

PNL-SA-6957 125-1 50 
ith Common Minerals and . .  

189-308 
Theoretical and Experimental Evaluation of Waste 

Transport in Selected Rocks 
Contractor Info. Meeting, 

Waste Isolation Safety Assess. 
Prog. 

162 Apps, J.A. et al. 1977 



Sorption Data References 

Authors Year Title In Journal, Book, or Report Vol. No. , pp. Publisher (Editors) 
Citation 

P# 

163 Meyer, R.E. et al. 1977 PNL-SA-6957 . 343-370 
Systematic Study of Nuclide Sorption on Select Geologic 

Media 
PNL-SA-6957, Proc. Of Task 4 

Contractor Info. Meeting, 
Waste Isolation Safety Assess 

Laboratory Measurements of Radionuclide Distribution 
Between Selected Ground Water and Geologic Media 

Erdal. B.R. et at. 1977 166 503 

Diffusion Mechanisms of Strontium, Cesium and Cobalt in 
Compacted Sodium Bentonite 168 Muurinen. A. et at. 1985 Mater. Res. SOC. Symp. Proc. 50 

Proceed. Topical Meeting on 

61 7-624 

113-1 17 Am. Nuclear SOC. 
Nuclear Waste Isolation in 

Unsaturated Zone, Focus '89, 
Sept.,1989. Las Vegas 

Sci: Basis for Nuc. Waste 

Meijer. A. et al. 1989 Sorption of Radionuclides on Yucca Mountain Tuffs. 171 

Plenum Press, 
172 Erickson, K.L. 1980 Radionuclide Sorption Studies on Abyssal Red Clays Management 641-646 C.J.M. Northrup. Jr. 

173 Allard, B. et al. 1980 Possible Retention of Iodine in the Ground 

Study of Uranium Sorption and Desorption on Some 
Turkish Clays 

Sorption and Desorption of Thorium from Aqueous 
Solutions by Montmorillonite 

The Sorption of Uranium and Technetium on Bentonite, 

1995 Akcay, H. and 
Kurtulmus, F. 181 

182 Akcay, H. and Kilinc, S. 1996 

186 Baston, G.M.N. et al. 1995 Tiiff and Gnnnrlinrito 
~ ~~~~~~ 

Influence of Humic'Substances on Sorption of Cesium and. 
Strontium on Montmorillonite 

Geoscience Data Base Handbook for Modeling a Nuclear 
Waste Repository, 1. 

,Distribution of Mercury Between Electrolyte and Natural 

1998 Shaban. I.S. and 
Macasek, F. 

Isherwood, D. '. ,1961 

1'994 

190 

- 192 

. Rentnnita 200. Nguyen, V.D. et.al. 

2 Sci:Basis for Nuc. Waste 
Management . 

rienum rress, 
673-680 C.J.M. Northrup, Jr. 

, - A .  (eo.) 

200 6 529-544 
J. Radioanal. Nucl. Chem., 

Letters - - - - 
21 2 3 173-185 

J. Radioanal. Nucl. Chem., 
Letters _ _  - - 

CONF-941075, Mater. Res. 353 
989-996 SOC. Symp. Proc. ' 

J. Radioanal. Nucl. Chem. 229 1I2 73-78 

NUREGICR-0912 V.1; UCRL- Nuclear Reg. 
52719, V.l Comm. 

Marine Chem. 46 112 33-47 
"I, 1.". Il.Y 

Kinetics of M 
1974 203 Reimers;R.S. and 

W---L-I n A 

21 1 Wang. J.S. et al. 1985 Adsorption of Mercury(l1) by Montmorillonite Applied Clay Sci. 1 125-1 32 
Influence of Selected Cation and Anion Species on the 

C-v-eh Y r i a  
I OI IO I I ,  I I. a,," 

216 Pirkorinn W F 1978 The Sorption of Mercury Species by Clay Minerals Water, Air, and Soil Pollution 9 23-31 . ."'."..'.J, .... . 
Effect of pH and Complex Formation on Mercury(l1) 

Adsorption by Bentonite 
Source Term Modeling Parameters for the First Phase of 

Dminr+-an 

J. Environ. Qual. 5 3 251-254 1976 
217 Newton, D.W., Ellis, R. 

and Paulsen. G.M. 

300 Shaw. W. et al. 1989 SKI TR89:6 13PP. 
I I",'u.-4" 

Final Storage of Spent Nuclear Fuel KBS-3, 4 VOIS. 
KBS (Swedish Nuclear ,983 

Safety Board) 301 
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Sorption Data References 

Year Title In Journal, Book, or  Report - JI. No. pp. Publisher (Editors) Citation 
P# 

CEC (Comm. Eur. 
302 Assess. Of Geol. 1988 EUR 11775 EN 268pp. Commun.), 

Luxembourg 
NAGRA (Natl. 

Authors 

PAGE (Perform. 

Isolation Sys.) 

Performance Assessment of Geological Isolation Systems 
for Radioactive Waste 

Coop. Disposal 

Baden 
108pp' Radioact. Waste), NTB 84-40 McKinley, I.G. and 1985 Radionuclide Sorption Database for Swiss Safety 

Hadermann, J. Assessment 303 

154pp. Second Interim Assessment of the Canadian Concept for AECL-8373-4, Post Closure 
Nuclear Fuel Waste Disposal Assessment 304 Wuschke, D.M. et at. 1985 

Safety Analysis of Disposal of Spent Nuclear Fuel - Normal JT-85-22 (in Finnish) 
and Disturbed Evolution Scenarios , 

305 Peltonen. E. et al. 1985 
Nucl. Waste Comm. 

Helsinki 
309pp. Finn. Power Co., 

Internat. Conf. On Nuclear 

Environ. Remediation 

1993 conference in 
Prague 306 Ohe. TI et al. 1993 Waste Management and 1 197-205 

Temperature and pH Dependence of Neptunium(V) 
Sorption on Bentonite 

15 13-25 Radioactive Waste 
Management Nuc. Fuel Cycle 

JAERCM94-027, Progress 

Adsorption Behavior of Neptunium for Soil 307 Sakamoto. Y. et al. 1990 

Report on Safety Research on 

Management for the Period, 
April 1992 to March 1993 

Japan Atomic 

Institute 
308 Kozai. N.O. 1994 Sorption Characteristics of Neptunium by Smectite Radioactive Waste 39-41 Energy Research 

High-Level Radioactive Waste 

Annual Internat. Conf. 

Neptunium Retardation with Tuffs and Groundwaters from 
309 Triay. I.R. et al. 1993 Yucca Mountain Management: Proc. Of 4th 1504-1508 Amer. Nuclear SOC. 
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Appendix C 

Probability Plots and Histograms for Distribution Ratios 
Measured at pH 7 to pH 8.5 
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Normal Probability Plot for Cs(l) Rd 
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Normal Probability Plot for Hg(ll) Rd 
ML Estimates - 95% CI 
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Lognormal base e Probability Plot for l(1) Rd 
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Normal Probability Plot for Pu Rd 
ML Estimates - 95% CI 
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Normal Probability Plot for Sr(ll) Rd 
ML Estimates - 95% CI 

99 

95 
90 

80 

10 
5 

1 

... .... ... . .. .. .. . ... .... . .. . .. .... .. ... .... .... .... ... .... . _. . 

/ 

’ /  

I 

-500 
I 

0 
I 

500 
I 

1000 

ML Estimates 

,Mean 253.752 

StDev 256.328 

Goodness of Fit 
AD* 4.104 

Data 



99 

95 
90 

10 
5 

1 

I 

Lognormal base e Probability Plot for Sr(ll) Rd 
ML Estimates - 95% CI 

. I  

. .  - .................................. 

. .  

.................................... .- 

. .  * .  

!... . . .I. 

. .  

.............................. 

... .- ......................... 

. . .  

...................................... 

, . . . . . . . . . . . .  

.. -. ............... _. .... ._ -. - .... 
* 

0 1 10 100 

Data 
1000 10000 100000 

ML Estimates 

Location 4.60859 

Scale 1.87848 

Goodness of Fit 
AD* 4.396 



r- 

0
 
-
0
 0
 
0
 

0
 

0
 
0
 
0
 

0
 

0
 

0
 

o
m

o
o

b
c

c
>

m
*

c
y

)
c

v
r

 
.r
 

\
 

.
.

 

0
 



\ 

99 

95 

90 

80 ' 

70 ?= 

Normal Probability Plot for Tc Rd 
ML Estimates - 95% CI 

- 

0 

20 

10 

5 

1 

-5000 0 

Data 
5000 10000 

ML Estimates 

Mean 766.936 

StDev 2588.69 

Goodness of Fit 
AD* 17.22 



m
 

CD 
0
 

cu' 

b 6 

\ I 
I 

I 
I 

I
I

I
I

I
 I 

1 
I 

I 

0
 

0
 
0
 
0
 

0
 

r
 

0
 

0
 

0
 

0
 

T
 

0
 

0
 
0
 

7
 

0
 
0
 

7
 

0
 

\
 

0
 



0
 

m m 
I
I
 

C
I 

n
 

>
 

W
 

F C. 0 
'E

 
m 23) 
0
 

v
) 

I
 

L
 

w
 

.- 

0
 

0
 

cv 

0
 
0
 
7
 

0
 >

 
W

 

c \ 

I I I I I I i 1 I I I' I i I i i i I 1 I 1
1

 

I I \ i I I 1 1 



99 

95 

90 

80 
= 70 

Normal Probability P ot for Tc(VII) Rd 
ML Estimates - 95% CI 

30 
20 

10 

5 

1 

I 

-1 00 

8 

8 

a 

I 

0 
I 

100 
I 

200 

ML Estimates 

Mean 26.3389 

StDev 70.3881 

Goodness of Fit 
AD* 10.72 

Data 



Lognormal base e Probability Plot for Tc(VII) Rd 
ML Estimates - 95% CI 

99 

95 

90 

80 
70 
60 
50 
40 
30 
20 

10 

5 

1 

0.0 0.1 1 .o 10.0 

Data 
100.0 1000.0 10000.0 

ML Estimates 

Location 1.54575 

Scale 2.28601 

Goodness of Fit 
AD* 1.418 



m
 

0
6

 
0
 

+
 

8 
I
.
 

i? E
 
3
 

c
 

.- m L 
3
 
0
 

E
 

I
.
 

.- I 
0

0
0

0
0

0
0

0
0

0
0

 
O

~
o

o
b

u
3

L
O

~
c

'
>

c
v

~
 

0
 

0
 

0
 

0
 

0
 

oo 

0
 

0
 

0
 

0
 

0
 

CD 

0
 

0
 

0
 

0
 

0
 

-3
 

0
 

0
 

0
 

0
 

0
 

cv 

0
 



+ 
S 
a, 
0 
a> 
a, 
L 

99 

95 
90 

80 
70 
60 
50 
40 
30 
20 

10 
5 

1 

-400000 -200000 

Normal Probability Plot for U Rd 
ML Estimates - 95% CI 

ML Estimates 

Mean 25230.7 

StDev 119147 

Goodness of Fit 
AD* 40.95 

0 200000 400000 600000 800000 

Data 



I
 

+
 

0
 

1 i i i I I I ! 

m 
4
 

-
 i! I
 

0
 

S
 

m
 

0
 

J
 



0
0
0
0
0
0
0
0
0
0
0
 

O
m

o
o

b
c

D
m

T
r

m
c

v
~

 
Y

 

-
 

0
 

0
 

a3 

0
 

0
 

0
 

0
 

0
 

CO 

0
 

0
 

0
 

0
 
0
 

* 0
 
0
 

0
 

0
 
0
 

cv 

0
 / 



c
,
 
0
 

-
 .

-
 

E
 

\ 

m
m

 

0
 
0
 
0
 
0
 
0
 
0
 

z 0 0 0 0 0 z 0
 

0
 

0
 
0
 

z 0
 
0
 
0
 
0
 

T
 

0
 
0
 
0
 

T
 

0
 

0
 

F
 

z r
 

0
 

0
 

I I I ! I I I I I ! I I I I I I I 1 
., 

1 


